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Analytical methods for plating baths, including newer colorimetric 
methods and use of organic reagents. 


An interesting article outlining the problems of finishing that must 
be considered when designing a product for economical production. 


The application of precision plating techniques to the production of 
phonograph records. 


A discussion of the practical application of heavy nickel plating as a 
production procedure. 
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Stop, Sam! That syrup will lose you a customer. For 
best results, use hair tonic. 


And for best results in cutting down or coloring 
metals, use the buffing composition that’s designed 
and made to do the job right. 


Here are some of the advantages you'll get in using 
H-VW-M compositions: 


e Adherence to wheel as long as abrasive retains its 
cutting action. 


Maximum color per degree of cut. 

Clean working properties. 

Easy solubility in cleaning solutions. 

Greatest number of finished parts per dollar of cost. 


Wide variety of forms for most convenient applica- 
tion—by hand, in automatic bar application or in 
spray systems. 


For ‘full information on 
compositions send for bul- 
letin BC-104. If you have 
an unusual problem, ask an 
H-VW-M sales engineer to 
recommend the grade and 
type that will do the job 
right. 


A few of the many H-VW-M 
compositions and forms into 
which they are molded to fit 
every application. 


HANSON-VAN WINKLE-MUNNING COMPANY 


Soles Offices: Anderson - Chicago + Cleveland - Dayton + Detroit - Grand Rapids - Matawan - Milwaukee - New Haven 
New York + Philadelphia - Pittsburgh - Rochester + Springfield (Mass.) - Stratford (Conn.) + Utica 


‘Nog 


Visit us in Booth 612 at the National Metal Exposition, Philadelphia, Pa., Oct. 25-29. 
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Quality Control of Plating 


In a recent editorial (August 1948) we raised the question as to whether 
or not the average consumer was “sold” on plated finishes, our stand being that 
they were not, as a rule, satisfied with the general quality of present-day plat- 
ing. From the response, we gather that our sentiments are shared by many, 
which encouraged us to think about this a little further to find out how this 
situation could be corrected as soon as possible, for the good of the entire plat- 
ing industry. 


Having picked out the automotive field as typical, and certainly one of the 
most obvious, we are forced to conclude that, of the many reasons why defee- 
tive plating reaches the consumer, a lack of plating “know-how” should not be 
one of them. 


Certainly in the American automotive industry we have some of the finest 
finishing engineers in the world. Most of the automotive firms have maintained 
for many years large staffs of trained finishing experts, and have carried out 
plating research programs that have resulted in many important advancements. 
Together with the automatic equipment almost universally used in these plants, 
a team of men and machines is formed which should produce consistently the 
highest quality of finished work—work that should satisfy even the most critical 


consumer. 


We rather believe that the fault lies in the actual operating departments. 
and more specifically in the quality control groups whose responsibility it is 
to see that only top quality work is produced and accepted. Here is where the 
trained finishing man can render an outstanding service to the industry by set- 
ting up adequate inspection standards. and, most of all, seeing that these stand- 
ards are met on each and every plated item. 


The life of many plated deposits is dependent almost wholly on the thickness 
of the deposited metals. Fortunately, these plating thicknesses can be rapidly 
and easily checked, and if this one test were intelligently applied 100° to the 
significant surfaces of plated parts during processing, very few sub-standard 
plating jobs would get out to the public. 


What is more important to the plating industry than this? 
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Philadelphia Municipal Auditorium. 
Scene of 1948 Metal Show. 


30th National Metal Exposition 
Convention Hall, Philadelphia, October 25-29 


| jen 30th annual Metal Exposition, 
usually referred to as the “Metal 
Show,” will be held this year at Phila- 
delphia on October 25th through 29th, 
at the Commercial Museum and Con- 
vention Hall. This annual show is 
sponsored and organized by the Amer- 
ican Society for Metals, in cooperation 
with the American Welding Society, 
the Institute of Metals Division of the 
American Institute of Mining and 
Metallurgical Engineers, and the So- 
ciety for Non-Destructive Testing. 


In addition to the large exhibits of 
metal producing and metal working 
equipment, the usual comprehensive 
technical sessions will be held in both 
morning afternoon sessions. 
Headquarters for the American Society 
for Metals will be the Benjamin Frank- 
lin Hotel and Convention Hall. On 
the first three days, technical papers 
will be presented in the morning ses- 
the Hotel, with afternoon 
sessions at Convention Hall. On the 
final two days all technical papers will 
be presented at the Convention Hall. 


Several lectures in the educational se- 


sions at 


ries will also be held in the evening 
sessions at Convention Hall. 


The American Welding Society will 
headquarter at the Bellevue-Stratford 


58. 


Hotel, where their morning technical 
sessions will be held. The Institute of 
Metals will hold all their technical ses- 
sions at the Hotel Adelphia, and the 
Society for Non-Destructive Testing 
will hold their technical sessions also 
at the Benjamin Franklin Hotel. 
The Annual Meeting of the ASM 
will be held Wednesday morning, at 
which time the new officers will be in- 


stalled and the Edward DeMille Camp- 


bell Memorial Lecture will be delivered 
by Dr. Morris Cohen, of M.I.T. The 
Annual Banquet will be held on Thurs- 
day evening in the Ballroom of the 
Benjamin Franklin. 

Indications are that this year’s meet- 
ing will surpass in attendance all pre- 
vious shows, and reservations for those 
attending should be made well in 
advance. 

Because technical sessions on vari- 
ous subjects will be held simultane- 
ously, attendees are also urged to con- 
sult the program so as to make the 
best use of their time by attending 
those lectures in which they are most 
interested. 


EXHIBITORS OF FINISHING 
EQUIPMENT 
The following list of firms will be 
exhibiting their line of finishing proc- 
esses materials, and equipment: 
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ACME MFG. CO. 
1645 Howard St., Detroit Mich. 
Booth 618 
Automatic polishing and buffing 
machinery 


Mr. Glen A. Carlson, Geo. R. Carlson 


ALVEY-FERGUSON CO. 
Oakley Station, Cincinnati, 0., 
Booth 1819 
Washing Machines and Conveyor 
system 
Donald P. Smith, Sales Manager: 
L. J. Stigler, Sales Eng. 


BATTELLE MEMORIAL INSTITUTE 
Columbus, 0., Booth 1754 
Research services to Industry 
V. H. Schnee, M. R. Nestor, H. E. 

Johnson, R. O. Stith 


G. S. BLAKESLEE & CO. 
19th St. & 52nd Ave., Chicago 50, 
Ill., Booth 1762 
Metal parts washers, solvent vapor 
degreasers 
Mr. I. F. Snow, Sales engineer; P. R: 
Foy, Service Eng. 


CAMBRIDGE WIRE CLOTH C0. 

Cambridge, Md., Booth 142! 

Wire baskets, racks, screens, belting 

Mr. F. L. Hooper, Ass’t to the Pres.: 
Edward N. Evans, Sec’y: F. %. 
Adans, Adv. Mgr.; R. L. Mow: 
bray, Dev. Eng.; J. F. Reid: H. E. 
Pink; J. Hanson, Sales J.C. 
Peters, Sales Eng. 
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COLONIAL ALLOYS CO. 
‘Colonial Phila. Bldg., Phila. 34, 
Pa., Booth 1662 
Demonstrations of new techniques 
for finishing aluminum alloys 
ur. C. C. Cohn; E. E. Engel; S. L. 
Cohn; R. Barwis; A. Prontchick; 
N. Engel; C. Donahue 


pIVERSEY CORP. 

33 W. Jackson Blvd., Chicago 4, IIL., 
Booth 1815 

Metal cleaners and surface prepara- 
tion materials 

g. B. Button, D. F. Seymour, R. J. 
Stell, R. L. Shannon, L. C. Hesoun, 
C. G. Smith, L. J. Moyes, F. C. 
Wagner, W. Laletin, A. J. Wurster 


|, DuaPONT de NEMOURS CO. 

Wilmington, Del., Booth 1665 

Heat treating and _ electroplating 
chemicals and processes. 

HANSON-VAN WINKLE- 
WUNNING CO. 

Matawan, N. J., Booth 607 

Operating model of fully automatic 
plating equipment and a complete 
line of finishing equipment. 

Ur. J. A. Bauer, V. P. & Sales Megr.; 
R. M. Norton, Asst Sales Mer.; 
M. J. Mohl, Chief Equip. Sales 
Eng.; R. T. Haubrick & T. J. Men- 
zel, chemists; T. M. Rodgers & 
H. L. Wright, Sales Engineers 

F. HOUGHTON & CO. 

303 W. Lehigh Ave., Phila. 33, Pa., 
Booth 832 

Rust Preventatives 
cleaners 

Mr. D. J. Richards, V. P. Sales; 
H. E. Sarson, Eastern Div. Gen’] 
Sales Mgr.; J. McElgin, Metal 
Working Sales; J. C. Rovaldi, 
Metal Working Sales; M. Teich, 
).F. Weber & H. D. Mullane, Sales 
Representatives. 

I\TERNATIONAL NICKEL CO. 

67 Wall St.. New York, N. Y., Booth 
226 

Representatives of the Technical Di- 
visions of the Nickel Sales Dept. 
and Distributor organizations 

JACKSON BUFF CO. 

21-03 41st Ave., Long Island City, 
N. Y., Booth 1710 

Airway buffs and contact wheels 

L. W. MacFarland, Pres.; L. S. Ster- 
nal, Sales Mer.; E. T. Flynn; 
A. B. Stafford; P. C. Albee 

C. 0. JELLIFF MFG. CORP. 

Southport, Conn., Booth 1850 

Wire products and high temperature 
furnaces 


and emulsion 


METAL 


FINISHING, October, 


H. H. Rennell, Mgr.; George 
Soule, Sales Megr.; H. VonKant- 
zow; Aljred Rapp; J. F. Kava- 
naugh; C. W. Armstrong; Percy 


Ross 


MANHATTAN RUBBER DIV. OF 
RAYBESTOS-MANHATTAN, INC. 
Passaic, N. J., Booth 1550 
Flexible abrasive 
dises; grinding and cutting wheels 
T. Carey, D. L. Cilley, C. M. Flem- 
+ ing, L. S. Hilton, F. E. Lyons, 
W. H. Steinberg 


METAL FINISHING SERVICE 
333 N. Michigan Ave., Chicago, IIl., 
Booth 1924 


METALLIZING CO. OF AMERICA 
3520 W. Carroll Ave., Chicago, IIL. 
Booth 741 
Metallizing guns 
L. E. Kunkler, Pres.; V. A. Cook. 
Vice Pres.; R. E. Kunkler, Gen’l 
Mer.; E. H. Harre, Ass’t to the 


Pres. 


NATIONAL LEAD CO. 
111 Broadway, New York, N. Y., 
Booth 1915 
Lead products, anodes 
G. A. Watts, Carl Hack, J. A. O'Hare 


OPTIMUS EQUIPMENT CO. 
Matawan, N. J., Booth 612 
Vapor degreasers, 


rubber-bonded 


parts washers, 
detergents 

M. Jaffa, Pres.; M. Morris, Vice 
Pres.: W. A. Fidelius, Chief Eng. : 
I. R. Lams, Eastern Mer.: N. E. 
Wagner, C. C. Howe & K. C. Mer- 


rill, Sales Engineers 


OSBORN MFG. CO. 

5401 Hamilton Ave., Cleveland. O.. 
Booth 630 

Power driven brushes and wheels 

Robert Weir, Sales Megr.; F. T. 
Tirner, Ass't Sales Megr.; R. O. 
Peterson, Mgr. Tech. Dept: 
J. G. Gamel, Adv. Megr.; R. R. 
Schultz; A. J. Chandler: C. W. 
Newman: R. S. Sasena; V. Char- 
vat: M. L. Lange!; E. M. Schoem- 
mell: E. M. Schoemmell, Jr.: 
P. A. Malling; G. B. Pecsok: 
H. C. Donovan: J. 1. Hammond: 
W. C. Davis 


PACKER MACHINE CO. 
Meriden, Conn., Booth 1710 
Automatic polishing and 

equipment 
C. I. Packer, Pres.; J. F. Harper: 
C. Smith & W. Otfinoski, Sales 


Engineers 
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PANGBORN CORP. 
Hagerstown, Md., Booth 841 
Blast cleaning machines 
V. F. Stine, H. E. Schelthase, B. H. 
Marks, A. L. Gardner 
PHILLIPS MFG. CO. 
3496 W. Touhey Ave., Chicago 45, 
Ill... Booth 711 
Vapor degreasing equipment. 
J. M. Bash, Pres. 
PORTER-McLEOD MACH. 


TOOL CO. 


Hatfield. Mass., Booth 192] 
Abrasive cut-off machines 
Mr. P. McLeod, Pres.; F. M. 
Shea, T. Dryzzgvla, Sales Engrs. 
PRODUCTION MACHINE CO. 
Greenfield, Mass., Booth 1327 
Polishing machines, abrasive belt 
surfacers 
Mr. A. H. Behnke, Gew| Mer. 
ROLOCK,. INC. 
Fairfield. Conn., Booth 1432 
Processing carriers and baskets 
C. H. Weber, F. B. Clarke, R. C. 
Smith 
TORIT MFG. CO. 
Walnut and Exchange Sts.. St. Paul 
2, Minn., Booth 760 


Dust collectors for polishing and 


grinding machines 

Mr. E. J. Girk, Vice Pres.: W. O. 
Kellogg: J. O. Achenbach: R. C. 
Gray 

UDYLITE CORP. 

LO5L E. Grand Detroit. Mich.. 
Booth 214 

Full 


rectifiers, 


automatic plating machines. 


generators, and other 
plating equipment 

L. V. Nagle, V. P. of Sales; L. K. 
Lindahl, Pres.; C. H. Reeme, Vice 
Pres.; A. Hoefer, N. Y. District 
Mer.: W. Wolf, J. Clifford, W. 
Moyer, C. W. Boll, Jr. & F. Hulser 


VAPOR BLAST MFG. CO. 
333 S. 16th St.. Milwaukee. Wisc... 
Booth 1967 


Sand blasting equipment 


FINISHING PUBLICATIONS, INC., 11 W. 
42nd St., New York 18, N. Y. Booth 603 
Copies of Metal Finishing, Organic 
Finishing, and 1948 Guidebook-Direc- 
tories. 


P. H. Langdon, Ass’t Publisher; T. A. 
Trumbour, Bus. Mgr.; W. A. Raymond, 
Eng. Editor; J. E. Trumbour, News Editor; 
A. Errico, Ass’t Editor. 
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Metal Plating Non-conductors 


By Charles A. Marlies, Associate Professor of Chemical Engineering, City College of New York 


A resume is given of the subject covering ap- 
plications, methods of applying the conductive 
coating, production of designs, and electroplat- 
ing the coating. Emphasis is given to pitfalls, 
causes of failure and means of eliminating these 


difficulties. —ED. 


METAL coatings are often applied on plastics and 
other non-conductors. In some cases partial 
metal coats, i.e. designs, are applied. The combina- 
tion of the properties of metal and non-metal finds 
valuable application in such diverse fields as electro- 
typing, printed electric circuits and other electrical 
applications, hardware, and a wide variety of decora- 
tive applications. 

Metals may be applied to plastics by cementing, by 
stamping, by inlaying, etc., and these methods are 
both simple and relatively cheap. Metal coatings may 
also be put on plastics and other non-conductors by a 
variety of other methods, but these are more expen- 
sive so that they are used for special requirements 
such as electrical circuits, thin metal coats, decorative 
effects and for other purposes. In the second group 
of methods the metal at some stage of the process 


(Photo courtesy Metaplast Corp.) 
Fig. |. Plastic switch housing with metal plated coating for 
shielding. 


is in a finely divided form, e.g., powder, atoms, ions 
etc. For simplicity, these methods will be termed 
metal plating, and include metal evaporation, metal 
spraying, metal dusting and painting, and chemical 
reactions, with or without electroplating. By use of 
stencils and other suitable methods, as described sub- 
sequently, it is possible to place designs of metal on 
non-conductors. An electrical circuit formed on a 
non-conductor by some of these methods is often 
termed a “printed” circuit. 


Applications 
ELECTRICAL CONDUCTIVITY 


Metal plating is used to apply circuits to non-con- 
ductors for applications in which intricate shapes of 
conductor and insulator are necessary, or in which 
very thin layers of metal are required. Examples are 
shielded housings (Figure I), Faraday shields, con- 
densers, direction finding loops (Figure II), airplane 
antenna masts (Figure III), high frequency wave 
guides, slip rings, special commutators (Figures IV, 
V), piezoelectric crystals, flat coils, connector circuits 
in electrical devices, etc. 


ELECTROFORMING 


This differs from the previous class in that the 
non-conductor is used simply as a form and the metal 
layer is stipped after plating. The largest applica- 
tions of this process are for reproduction of type and 
engravings (electrotyping) and for reproduction of 
phonograph matrices. 


LIGHT REFLECTION 


Mirrors have many industrial and decorative uses, 
and metals are by far the best reflectors. Silver is the 
metal initially and still most widely used for this 
purpose, although gold, rhodium and aluminum find 
industrial applications, and copper decorative appli- 
cations. The production of mirrors on plastics is much 
more difficult than on glass but this problem has been 
solved and the process has a number of applications. 


WEIGHT 


Plastics are frequently used for their lightness. In 
applications in which a metal surface is desirable, the 


use of a metal plated plastic combines both light»es 
with the necessary metallic properties. 
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HEAT AND MOISTURE RESISTANCE 


Plastics, especially the thermoplastics, have limited 
heat resistance. A metal coating helps to dissipate the 
heat and considerably raises the distortion tempera- 
ture, especially for applications where there is local- 
ized heating. Similarly, a metal coating increases the 
dimensional stability of plastic pieces subjected to 
temperature changes below the distortion tempera- 
ture. The water absorption of plastics and their di- 
mensional changes with humidity are considerably 
decreased on metal coating. 


STRENGTH 


Plastics are rarely metal coated solely to increase 
strength. Nevertheless metal coatings always increase 
the tensile, impact and flexural strengths of a plastic. 
It is not at all unusual to find that a thin coating 
applied for an electrical or other purpose has in- 
creased these strengths by 10 to 30%. In most cases, 
vibration and abrasion resistance are also enhanced. 


CORROSION RESISTANCE 


Under marine and other corrosive conditions elec- 
troplated metals begin to corrode at the basis metal. 
Such corrosion results in peeling of the plated metal 
or the formation of rust spots. The corrosion resist- 
ance of metals plated on plastics is superior to that 
of the same metals plated on a metallic base, because 
of the elimination of electrolytic potentials between 
the plated metal and the base. Since the plastic base 
is inert there is no electrolytic action resulting in 
corrosion between the base and the metallic coating. 

A single metal coat on a plastic, having no dis- 
similar metal contact, has excellent corrosion re- 
sistance. Even if multiple metal coats are used on a 
plastic, the basic material not being metallic, the 
combination has superior corrosion resistance to the 
same multiple layers applied to a metal base. This 
superior corrosion resistance of metal plated plastics 
has found applications in the chemical industries. 


Potential applications are for hardware for outdoor 
use. 


COLOR AND DECORATIVE EFFECTS 


By use of designs, it is possible to combine the 
color and beauty of plastics with the lustre of metal, 
thus achieving enchanced decorative effects. See 
Figure VI. Typical examples of other plastic articles 
with metal designs on part of the surface are com- 
pacts, cigarette cases, umbrella handles, large but- 
tons, etc. 


COST 


A metal surface on an article is frequently neces- 
sary for a functional or decorative purpose. So many 
factors enter into the cost of an article that it is not 
possible to state offhand whether all metal or a metal 
coated plastic will be cheaper. Assuming that none 
of the other advantages of metal coated plastic which 
have been discussed are needed, the factors favoring 
metal coated plastic over all metal are small size, high 
finish necessary, and intricate shape. At the present 
writing, articles more cheaply made of metal plated 


(Photo courtes 


Fig. Il. Direction finding loop with metal plated exterior sections 


Metaplast Corp.) 


plastic rather than all metal are buttons, novelty 
jewelry, mirror and brush handles (Figure VII). 
Borderline cases are door handles and hardware for 
indoor use. 


Preparation of the Material for Metal Coating 


Many manufacturers and finishers in trying to put 
metal coatings on non-metals have obtained poor re- 
sults, especially poor adhesion, and concluded that 
the process tried was unsatisfactory. They have over- 
looked the vital effects of the nature of the surface 
itself. 

If the surface is porous, e.g., wood, porous cera- 
mics, etc., it is necessary to fill the pores in the sur- 
face before electroplating is successful. Such sealing 
may be accomplished by the application of impreg- 
nants or sealing coatings. 

Non-porous materials also usually require special 
preparation depending upon the thickness of metal 
coating to be applied and the conditions to which the 
finished object will be subjected. If the metal coat- 
ing is thin, it can be made to adhere very well if 
properly applied, even though the surface is smooth. 
Therefore, for the production of mirrors and other 
very thin coats where the surface will not be rubbed 
or where lacquering or other protection can be ap- 
plied, a mirror-smooth surface is entirely satisfactory. 
It must be borne in mind that very thin metal films 
even though mirror-like and highly adherent are 
nevertheless porous. 

The most common method of improving adhesion 
is to de-polish (roughen) or etch the surface. Both 
mechanical and chemical methods are used for this 
purpose. The most commonly used mechanical meth- 
ods are blasting with abrasive and tumbling in a 
barrel with abrasive, adjusting the type and size of 
grit to the particular plastic, type and thickness of 
metal to be plated, etc. Chemical etching materials 


)- 
n 
if 
h 
e 
a- 
of 
he = 
‘is 
id 
i ; 
ch Se 
en 
18. 
In 
he 
Ss 4 at 


(Photo courtesy Metaplast Corp.) 


Fig. 111. Compreg antenna mast with copper plated sheath. 


are oxidizing acids, caustic solutions, and organic 
solvents. adjusting the etching material, its concen- 
tration and the time of treatment to the particular 
plastic. 


Since often a smooth surface finish is desired on 
the plated metal, the roughening should be the mini- 
mum necessary to secure satisfactory adhesion. Pro- 
duction of deep crevices will naturally necessitate 
thick plated layers and cutting down during buffing 
to produce a smooth surface. Indeed the term “de- 
polishing” is more descriptive than “roughening” of 
the surface change necessary to produce satisfactory 
adhesion. 


Methods of Metal Plating 


A wide variety of methods have been reported for 
the coating of non-conductors with metals. Most of 
them have proven unsatisfactory or of limited appli- 
cation because of high cost, poor adherence, porosity. 
poor mechanical properties, or other reasons. All the 
methods involve a number of stages and some re- 
quire special and expensive equipment. Extreme 
cleanliness and careful following of directions are an 
indispensable requirement of success. 


The methods of plating meials on non-conductors 
may be classified into those which apply the metal 
without electroplating and those which involve elec- 
troplating. The methods which apply the metal with- 
out electroplating include metal spraying, vacuum 
deposition, metal dusting and painting, and chemical 
reaction to yield a conducting film. After applying 
the metal coating by one of these methods, the coating 
may be electroplated to enhance conductivity, increase 
strength, extend wear resistance, increase corrosion 
resistance. or Improve appearance. 


METAL SPRAYING 


The metal in the form of wire or powder is {e.) 
into a special oxy-gas gun and blown on the surfa 
being coated. A low fusing metal must be used , 
thermoplastics so that the plastic will not be burn 
or softened. If other metals are desired, they can |: 
sprayed or plated on top of the initial coat. Met, 
spraying finds its best use in the production of rel. 
tively thick films of metal, which are subsequent! 
machined or ground to proper dimension or required 
surface finish. 


VACUUM DEPOSITION 


There are two of these methods: metal evaporation 
and cathode sputtering. They are usually relativel, 
expensive and are used only in special cases, e.g., the 
exact duplication of the underlying surface as {o) 
sound recording, light reflection (especially first sur- 
face mirrors), etc., or for the production of a film of 
a metal which cannot be applied by other methods. 
especially a film of aluminum. Both methods involve 
the use of vacuum chambers such as shown in Figure 
VIII to house the article and carry out the operation. 
Highly plasticized materials require longer times and 
higher pumping speeds owing to volatilization of 
plasticizer. 


The surface of the material must be cleaned very 
carefully for good and uniform adhesion. In metal 
evaporation the metal is contained in a small crucible 
or is in the form of a filament which is heated caus- 
ing the evaporation of metal atoms which condense 
on the article and all other cool surfaces in the 
chamber. A vacuum of 0:001 mm Hg or better is 
required. In cathode sputtering the material to be 
coated is placed on or near a metal surface which is 
made the anode, and the metal to be deposited is 
made the cathode. Under the influence of a high 
voltage, 2000 volts or more, metal atoms in the form 
of ions leave the cathode and deposit on the article. 
A vacuum of 1 to 0.01 mm Hg is best. 


Vacuum deposition methods are slow and tedious 
compared to other methods, because the chamber 
must be charged and evacuated, then the metal de- 
posited, and finally the vacuum must be broken and 
the chamber emptied. 


CONNECTOR 


SECTION 
a A-A 


(Photo courtesy Metaplast Corp.) 
Fig. IV. Disc commutator having plated metal rim. Connection 
to one segment through hub. 
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PLATING IN 0.005 GROOVES 
FOR COMMUTATING 


CONNECTORS 
PLATED IN 
SAME OPERATION 


(Photo courtesy Metaplast ¢ orp.) 
Fig. V. Flat commutator with three connection circuits. 


METAL (including graphite) DUSTING 
AND PAINTING 


The application of a binder and a conducting ma- 
terial is a very old procedure. Originally wax was 
used as binder and graphite as conducting material, 
and this combination is still extensively used for elec- 
trotyping and the production of molds to be stripped, 
but cannot be used if any degree of adherence of an 
electroplated metal coating to the non-conductor is 
required. This method involves using a wax object 
or coating the object with warm liquid wax, allowing 
to cool and dusting with graphite or spraying with 
a graphite suspension. Graphite is employed because 
it is attracted by the wax in preference to water. An 
alternative method is to use a mixture of graphite and 
a suitable binder. A disadvantage of graphite is rela- 
tively low conductivity. One method of increasing 
the conductivity of graphite coats is to dust with iron 
powder and then immerse in a, copper sulfate solu- 
tion; the iron displaces the copper from solution and 
the copper plates out on and covers the graphite. 

Greater conductivity is obtained by using a metal 
powder. This may be applied by coating the object 
with a tacky material and dusting or brushing with 
a metal powder. However, a more convenient method 
is to use a bronzing mixture, consisting of lacquer or 
varnish containing a relatively large amount of metal 
powder. This is a one-step method requiring simple 
equipment. The conductive paint may be applied by 
brushing, dipping, spraying or printing. 

Regular lacquer spray equipment is entirely satis- 
factory for spraying the paint. Suction feed with the 
container attached to the gun is best because the con- 
stant motion during spraying keeps the paint well 
stirred. 

The size, shape and surface character of the metal 
particles are extremely important in determining cov- 
ering power of the paint and the conductivity of the 
final film. Small size and flat shape are most desirable. 
Note however that aluminum leaf pigment used in 
aluminum paints is unsuitable, because the surface of 
the metal particles is composed of aluminum oxide so 
thin as to be transparent but non-the-less a non-con- 
ductor. 

Although relatively expensive compared to copper 
and other base metals, silver has a number of ad- 
vantages over other metal powders. Thus, silver has 
the highest conductivity of all metals. Copper and 
other base metals form metal salts with the organic 


acids in the medium and cake in the container. The 
corrosion products are nonconductors, whereas. all 
corrosion products of silver (silver sulfide, silver 
chloride, etc.) are conductors. Because of those ad- 
vantages silver may be used with a higher ratio of 
binder to metal powder than can any other metal, and 
conductive silver paints are commercially available 
which are stable indefinitely, which is not the case 
with any other conductive metal paint. 

Silver has a further advantage over base metals 
when used on ceramics and similar materials which 
can be fired. (Base metals oxidize during firing, thus 
losing conductivity). A binder is used which fluxes 
with the ceramic on firing. The conductivity of a 
fired silver paint is considerably greater than that of 
an air-dried paint. 


CHEMICAL REACTION 


The methods already described may be termed 
physical in that the metal exists as such before appli- 
cation to the nonconductor. A second class, which 
may be termed chemical, involves using a chemical 
compound which is reduced to metal by chemical 
reaction. 

Metal is deposited from unstable gaseous compounds 
under appropriate conditions, e.g.. nickel from warm 
nickel carbonyl. However, this method has not been 
found feasible for coating non-conductors because of 
equipment needed, temperature requirements, and 
cost. 

High temperature reduction is widely used for ap- 
plying the noble metals to ceramics and similar 
materials which cam be fired. A compound of the 
metal is used in solution or suspension in a suitable 
medium, often organic or containing an organic 
binder. Reduction to the metal takes place by disso- 
ciation of the compound at high temperature, assisted 
by chemical reduction by the organic material if 
present. This method is not suitable for applying a 
layer of appreciable thickness or high conductivity. 
but is excellent for applying a thin mirror-like film. 
It is widely used for the decoration of glassware and 
ceramics with gold or one of the platinum metals, and 
for the production of resistors in printed circuits. 


(Photo courtesy Metaplast Corp.) 
Fig. VI. Transparent plastic comb, mirror and brush set partially 
plated with silver. 


: 
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(Photo courtesy Metaplast Corp.) 
Fig. VII. Plastic buttons, novelty jewelry and handles plated 
with metal. 

Many metals may be deposited from metallic com- 
pounds in solution at ordinary temperatures using a 
suitable reducing agent. Not only is this applicable to 
the noble metals but also to many base metals, e.g., 
copper, lead, antimony and nickel. A large number 
of formulas for such reduction have been patented 
or otherwise published. 


The production of silver films by chemical reduc- 
tion is the method most widely used today for coating 
non-conductors with metals. When properly applied 
on a clean, smooth surface a mirror coating of silver 
can be obtained. However, the major application for 
this film is as a conductive coat for electroplating. In 
this process the plastic is sensitized with a solution 
whose main ingredient is stannous chloride and then 
silvered with a mixture composed of freshly mixed 
ammoniacal silver nitrate and a reducing solution. 
Small objects such as buttons are handled in quantity 
by immersion in the silvering solution. Large objects 
such as electrotype molds are usually coated by. spray- 
ing with a special gun in which the silvering solution 
and reducer are mixed. See Figure IX. Many special 
variations in composition of solutions and in handling 
have been worked out for particular materials and 
particular uses. 


A number of “trick” variations of the silver reduc- 
tion method have been reported, e.g., immersing 
phenolic plastics in ammoniacal silver solution with- 
out use of a reducing solution, the formaldehyde in 
the plastic causing reduction of the silver. These 
variations have been found uncertain in application, 
however, usually producing coats of low conductivity. 


Production of Designs 


The most important industrial application of metal 
plating a design on a non-conductor is for use as an 
electrical circuit. Metal designs are also put on 
plastics for decorative purposes. 


Four types of methods are used to produce a de- 
sign: stencil, stop-off methods, regular printing proc- 
esses, and complete coverage of non-conductor with 
metal followed by removal of selected portions of the 
metal coating. 


STENCIL 


A stencil is satisfactory when metal spray, vacuun 
deposition, or metal paint spray are used, becaus 
there is little chance of the conductive coat runnin: 
under the edge of the stencil. 


STOP-OFF METHODS 


Stop-off methods must be used when applying meta! 
paint by dipping or brushing or when depositing th 
metal film from aqueous solution, in order to prevent 
spreading of the coat. Either masking tape or stripping 
lacquer is used. 


PRINTING PROCESSES 


The most convenient method of applying a design 
is to use metal paint with regular printing processes. 
of which the screen process has usually been found 
the most suitable. Screens for printing the coating 
must be of high quality. The screen itself should be 
of fine weave for uniformity of printed pattern and 
sharp edge of line. The blocking material must he 
resistant to attack by the solvents in the paint. Printed 
circuits in electrical devices are usually made in this 
manner. 


COMPLETE COVERAGE COUPLED 
WITH SELECTED REMOVAL 


This method involves more steps than any of the 
three mentioned previously. However, it is more ver- 
satile so that it finds many applications where the 
others fail. Removal of the selected portions of the 
metal coating may be by chemical or mechanical 
means. Mechanical means is more common, especially 
if the metal coating is thick. Commutators are often 
made by machining or molding the circuit in the 
plastic, metal plating to a depth greater than the 
greatest depth of the molded design, and machining 
or grinding to a level surface. The commutator shown 
in Figure V was made in this way. Another method 
is complete coverage of the surface, then removal of 
selected portions by abrasive blast through a stencil 
or other stop-off. 


Electroplating 


As stated earlier, it is frequently necessary to elec- 
troplate the initial metal coating to improve electrical, 
mechanical or other properties. In such case the 
initial conductive coating is usually applied with con- 
ducting silver paint or by the silver reduction method 
because of superior conductivity. Electroplating is 
more common on plastics than on ceramics, because 
firing cannot be used to increase conductivity as is 
the case with silver paint on ceramics. 

Low conductivity is a great disadvantage because 
a non-uniform electroplated coating is produced, the 
plating starting at the cathode contact and graduall) 
spreading. This effect may be partially overcome }) 
making a number of fine wire contacts prior to 
electroplating. If the conductivity is too low the 
conductive layer sometimes strips before the plating 
has spread to the entire surface. The conductivity 0' 
silver paint coatings is considerably enhanced } 
burnishing with a dry lintless cloth, probably owin: 
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to :emoval of surface binder and to improved particle 
contact. 
he suitability of a conductive coat for electro- 

plating may be tested with an ohmmeter. Some of 
the above processes can be used several times to give 
second or third coats of conductive material, if a 
specimen is found not sufficiently conductive. 

The surface of the plastic having been made con- 
ductive, the object is electroplated with standard baths 
and by standard practice with minor variations. 


TEMPERATURE 


As stated below, the major cause of failure of metal 
plated plastics is the differential expansion of the 
metal and plastic. High temperature plating baths 
will plate the plastic in expanded form, so that on 
subsequent exposure to cold a blister may form on 
the plated metal. The greater the difference in the 
coefficients of expansion of metal and plastic, the 
greater the likelihood of such failure. Consequently, 
the temperature of plating should be the minimum 
possible consistent with other aims, such as speed of 
plating, brightness, etc. 

Thermoplastics, having high coefficients of expan- 
sion, must be plated at lower temperatures than 
thermosets. Cellulose acetate, having one of the 
highest coefficients of expansion, must be plated below 
35°C (95°F). Phenol-aldehydes, having the lowest 
coefficients of expansion of all plastics, can be plated 


up to 54°C (130°F). 


CURRENT DENSITY 


Even the best conductive coats will have much 
lower conductivities than solid metal. If a large 
amount of current is passed through a contact into 
the conductive coat, local heating takes place resulting 
in oxidation and other deterioration, which is col- 
lectively termed “burning.” Furthermore, if the 
object is large, the higher voltage drop associated 
with a large current may cause the object to become 
bi-polar, resulting in stripping of the conductive coat 
from areas distant from the contact point. 

For these reasons, the starting current density 
should be small. A useful rule is to use half the nor- 
mal current density, plate at this value for 2 minutes, 
then increase the current density to the normal value. 


TYPE OF PLATING BATH 


There are several limitations on the types of plating 
baths which are suitable. Owing to the temperature 
limitation stated above, baths which must be run 
very hot cannot be used. 

Most conductive coats do not have the coherence 
of plated metal, and if gassing takes place in the 
initial stage of plating, the conductive coat may be 
lifted off in spots before sufficient metal has been 
plated to anchor it. For this reason, most conductive 
coats cannot be plated directly with chromium or gold. 
Similarly, most alkaline baths usually cannot be used, 
€. g., cyanide copper, rochelle copper, brass, alkaline 
tin, cyanide zinc. However, cyanide silver is en- 
tirely satisfactory because no gassing occurs. If it is 
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desired to plate from any of these unsuitable baths, 
a flash coat in a suitable bath will be necessary, and 
for this purpose acid copper, nickel, or silver are good. 

Some baths are ruled out because of high acidity 
or high alkalinity. A very acid bath may dissolve 
portions of the conductive coat before it is completely 
plated. For this reason, if a copper conductive coat 
is used, plating must be started in a neutral or al- 
kaline bath, e. g., nickel or silver. On the other hand, 
a very alkaline bath may harm some plastics, such 
as cellulose acetate and other cellulose esters, and 
some phenolic plastics. The effect of the bath is best 
determined by immersing a piece of the uncoated 
plastic in the plating bath overnight, and comparing 
its appearance, surface hardness. and dimensions 
with an untreated piece. 


TANK PLATING 


Objects larger than 1.2 inches (30 mm.). and many 
objects smaller than this, must be separately wired 
and plated in a tank. The conductive coat is usually 
very thin, so that abrasion or contact with sharp 
corners or edges may penetrate it. Therefore, care- 
ful consideration must be given to the method of sup- 
porting the article in the tank. More than one con- 
tact point is desired on small objects and necessary 
on large objects to insure alternate paths of the cur- 
rent if one contact point fails. The article should 
not pivot on the contact points. Even though the 
article seems firmly held, the cathode bar should 
be held stationary during the first 2 minutes of plating 
to avoid swinging on the contact points. 


BARREL PLATING 


Small objects, especially buttons, can be plated in 
barrels. In case of doubt, try barrel plating first 
because it is a cheaper method of plating a large 
number of pieces. 

Oblique barrels are preferred for plating plastics 
so that the condition of the work will be visible at 
all times. 

As with tank plating, care must be taken not to 
wear off the conductive coat before it is completely 


(Photo courtesy National Research Corp.) 
Fig. VIII. Vacuum coating machine for the continuous metallizing 
of plastic foil. 
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plated with metal. If the pieces have sharp, high 
edges, it is best at the beginning to rotate the cylinder 
14 turn, stop for 10 seconds, rotate again 1% turn. 
stop, etc. Continue until all the pieces have been 
covered with metal—about 15 minutes. After com- 
plete coverage rotation may be continuous. Work not 
having sharp edges may be rotated immediately on 
starting the plating operation. 


PREPARATION OF ARTICLES FOR PLATING 


The work should be completely wetted before 
placing into the plating tank. In most cases, the 
conductive coat wets readily on dipping into tap water. 
However, if there is a delay of more than one day 
between applying the conductive coat and plating, the 
articles may have taken up sufficient oil and dirt from 
the atmosphere so as not to wet completely. In such 
case, the work may be agitated in a solution of a 
synthetic detergent, or in a cyanide solution, if the 
cyanide does not dissolve the coating. 

Small pieces are best supported in a dipping basket. 
The work must be rinsed thoroughly after treatment. 
especially if an acid plating solution is used after a 


cyanide dip. 


Adhesion of Metal Layers on Non-Conductors 


For some applications of metal plated non-con- 
ductors, the metal layer is stripped, e. g., electroform- 
ing and electrotyping. Indeed, the electrotyping in- 
dustry in which copper is plated on wax and other 
non-conductors is the largest and oldest application 
of the deposition of metals on non-conductors. 

However, for most applications of metal plated 
non-conductors, the metal layer remains on the mate- 
rial, so that good adhesion is desirable. For some 
industrial uses, excellent adhesion under extreme tem- 
perature and humidity variation is essential. 

In most metal-nonmetal combinations, there are 
one or more intermediate layers between the metal and 
the nonmetal. The most common intermediate layer 
is a conductive coat such as graphite, bronze powder, 
chemically reduced silver, etc., which must be applied 
before electroplating. Other intermediate layers some- 
times used are wax, varnish, etc. These intermediate 
layers complicate the situation considerably. Natu- 
rally, unless they adhere both to the metal and the 
non-metal the strength of the bond will be low. 

Maximum adhesion between two surfaces such as 
metal and non-conductor is dependent on the forma- 
tion of an interlayer which is stronger than at least 
one of the materials joined, e. g., on attempting to 
separate the object as in tension or shear, the failure 
will be within one of the materials and not at the 
interlayer. Therefore, the following conditions must 
be met: 


1. There must be no weak interlayers such as 
grease, dirt, etc., owing to, improper cleaning 
or preparation. 

There must be no weak interlayers such as non- 
adhering powder owing to improper application 
of conductive layer or improper plating. 


(Photo courtesy Stereotex Mach. ( 


Fig. IX. Spray equipment for the silvering of electrotype molds: 
(1) cleaning gun, (2) sensitizing gun, (3) silvering gun, (4) rinsing 
gun. 


All intermediate layers must be joined to neigh- 
boring layers by bonds stronger than the cohe- 
sive strength of the weaker material of the two 
to be joined. These bonds at the interlayer may 
be mechanical, i.e., owing to the interlocking of 
rough surfaces, or may be valence forces. ie.. 
owing to specific attraction between the two 
materials. 


Owing to the greatly different chemical natures of 
metals and nonmetals, there is little “natural” adhe. 
sion between the two. For this reason, roughening 
of the surface is widely used both to increase surface 
area and to provide mechanical interlocks. But even 
in such case, it is difficult to obtain good adhesion if 
the metal is to have appreciable thickness ((0.001" or 
more) because of the different coefficients of expansion 
of metals and non-conductors. The coefficients of 
expansion of metals range from 0.5 to 3 x 10” per 
deg. C., the highest values being those of cadmium. 
lead, and zinc. The very useful metals—copper. 
nickel, and silver, have values about 1.5 x 10°", and 
chromium has the value of 0.8 x 10°. The coefficients 
of expansion of plastic range from 2 to 20 x 10™ per 
deg. C., the lowest values being attained by only a few 
of the phenolformaldehyde types. Polystyrene, onc 
of the most useful of the plastics for electrical pur- 
poses, has a coefficient of expansion about 7 x 10 
The coefficients of expansion of glasses and ceramics 


range from 0.1 to 0.8 x 10-°. 


If the metal film thickness is 0.001” or less, the 
metal expands and contracts with the basis materia’. 
whether ceramic or plastic, probably owing to insutt- 
cient strength of the metal or presence of pores «| 


(Concluded on page 74) 
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Barrel Finishing 


ircraft Parts 


By Joseph Wingate, Barrel Methods Engineer, Eclipse-Pioneer Div., Bendix Aviation Corp., Teterboro, N. J. 


ORE and more each day, the attitude that “tumb- 

ling is old,” is being pushed into the antiquated 
background of hand methods where it rightfully de- 
serves a well-hidden corner. Today, many progressive 
plants are discovering heretofore unheard-of and 
unthought-of ways to reduce finishing and deburring 
costs through modern abrasive burnishing in barrel 
equipment. 

To many persons, tumbling still means tossing a 
batch of castings or forgings into almost any kind of 
cylindrical container, revolving it at no particular 
speed and with utter disregard to position until the 
contents are well nigh pounded out of shape. To 
others, tumbling indicates a high speed drum contain- 
ing many odd shaped pieces being buffeted on the 
sides of the container and each other until any hanging 
burrs or sharp edges are thoroughly impinged to the 
part proper. On the other hand, in a number of for- 
ward looking plants the problem of removing burrs, 
creating super-finish, and giving manufactured parts 
2 consistent, uniform appearance by barrel finishing 
is being approached from a common sense, scientific 
angle. Modern day tumbling is now referred to as 
“Roto-finish,” “Auto-finish,” “Random Abrasive Bur- 
nishing” and many other names, but in essence the 
methods are definitely related. 

The entire theme of this article is to show how. by 
using common sense, making thorough and accurate 


All photos courtesy of Eclipse-Pioneer Division of Bendix Aviation 
Corp. 
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tests, and sticking to established principles and funda- 
mentals, very high grade results can be obtained with 
a minimum of complications as regards barrels, com- 
pounds, or abrasive media. The photographs accom- 
panying this article illustrate the wide range of parts 
that can be handled, many of which are ordinarily 
thought to be outside the scope of barrel methods. Of 
particular importance is the evidence that micro-fin- 
ishes as fine as 2 r.m.s. can be regularly and uni- 
formly produced on critical parts after the normal 
15-20 r.m.s. ground surfaces are imparted to these 
parts on precision machines. 

Of paramount importance for consistent results is 
a system for recording and compiling data for future 
runs, or references to similar parts. Data should be 
recorded in a clear, concise manner so that the opera- 
tor as well as the supervisor can digest and apply it 
when required. A very helpful type work card is shown 
in the illustration, Figure I. This card should include 
any and all information pertinent to the processing of 
parts involved, and should be filed so that it is readily 
accessible to all persons associated with the operation. 
A daily work sheet eases the problem of tracing or 
locating parts in process and if adhered to, can be 
used to improve work cycles, often bringing to light 
discrepancies in running time. Many of the cycles at 
the Eclipse Pioneer Plant of the Bendix Aviation Cor- 
poration have been improved materially by making 
visual comparisons of times alloted to particular parts. 
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SHS. AUTO PINISY DATA CARD DATE: 


OBSC. OF OPER. To 

SARREL WO. AMV-2] DB-4| MOR 

OF POS. 30 1 Pack ¢ Sack 
CHIP SIZB. 2 by 

2 CHIP SIZE 

1 CHIP WGRT. 600 Pa Not Dump 
2 CHIP KGET. 500 5 

TYPE COMP. #3, 

WGRT. COMP, 

WATER LEVEL +H! 

AFTER TREAT w/o 

POS. PRR BSKT. 

APPROVAL, 


Temporary 


be made is almost limitless. 


Figure 1. Typical Data Card showing the type of information 
recorded for each part. 


If this system is followed religiously, the progress to 


Modern Trends 


To correct the early errors in equipment, modern 
equipment consists of precisely engineered barrels, 
the most accepted type being lined or unlined steel 
barrels, octagonal in shape. These containers run in 
size from one-half cubic foot capacity to barrels con- 
taining sixty cubic feet capacity. Their speed is so 
regulated with regard to specific size that the parts 
never work loose from the medium in which they are 
being processed and are, therefore, prevented from 
pressing against each other and the container itself. 

Present day media in which parts are tumbled are 
numerous. They consist of natural minerals as they 


Figure 2. Flat, thin parts which have been successfully de-burred 

without distortion. Upper left rings are 1/16 by 1/16 by 3 inches. 

Lower group (.028” thick) is finished to 3 micro-inches in the 
barrel operation. 


are obtained from mines and outcrops, synthetically 
manufactured abrasives, or various by-products of 
plants. Specifically they include red granite, quartzite, 
marble, lime stone, flint, aluminum oxides of all types 
and sizes, crushed corn cobs, wooden blocks, abrasive 
containing rubber, pieces of steel in all shapes, and 
last but not least, common sand. Of all these one of 
the most acceptable and versatile is the synthetic or 
manufactured type abrasive. 

Compounds or solutions in which parts can be 
finished are too numerous to mention but it can be 
safely stated that clean, clear water and a reliable 
detergent or soap cleaner can be adapted to practically 


all parts to keep the pores of the abrasive medium ope! 
and to provide a cushioning agent for the parts. Th. 
solution also tends to inhibit rust and to color 4) 
part and assist in arriving at the desired lustrous finis 

Manufactured parts that can be handled satis{a 
torily in barrels include many pieces on which han 
processing is now being done. Operations which ¢.; 
be performed include deburring gears, improving: 
micro-finish, creating super-finish and any general ¢ 
burring operation. Figures 2 through 5 show th 
wide range of parts that have been successful, 
handled in the author’s plant. 

The adaptability of the method to both burr remo) a! 
and radius forming are evident, but particularly im 
portant is the high degree of surface finish improve- 
ment that can be accomplished on parts that require 
exceptional smoothness. Figures 6, 7, and 8 illustrat 


Figure 3. Typical group of parts tumbled for burring and chamfer- 
ing. The parts include magnesium sand castings, aluminum die- 
castings, steel stamping, and an aluminum punching. 


burring operations, while the photos of Figure 9, 10, 
and 11 show what can be done towards producing a 
fine, smooth finish in an economical manner. 


It can be said that the magic of today’s tumbling has 
been exploited only minutely and new horizons are 
being opened for those who investigate the new pro- 
cedures and processes. 

Now that a general description has been presented, 
we will deal briefly with the labor saving and economic 
side of the newer methods. From the many treatises 
and papers written up to now, it is felt that an attempt 


Figure 4. This group of parts were barreled to improve the surface 

finish. 2 rms is specified for the cylindrical parts after burns) 

ing. The small rings are .005” thick and 11/16ths in dia., cv’ 
are not distorted in the barrel. 
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Figure 5. A group of gears that are barrel burnished to improve 
the tooth finish as well as to remove the burrs. 


to better the claims of the many prominent barrel 
manufacturers would be presumptuous. Personal ex- 
perience indicates that their claims are, if anything, 
conservative and that savings far greater than they 
mention can be realized. Just how far reductions in 
cost can be carried has not been finally measured. New 
horizons open almost daily as experimentation and 
development proceed at an almost feverish pitch. 


This article will discuss only one type and kind of 
barrel finishing. The process will be referred to as 
“abrasive burnishing.” This title was selected because 
the name is appropriate and befitting the process. as 
a further reading of this article will indica‘e. 


Figure 6. A before and a‘ter view of the magnessium casting. 
Note the even radii on the bosses, as well as the complete re- 
moval of burrs. 


Equipment Required 


The materials and-equipment used in today’s abra- 
sive burnishing consists of steel or wooden barrels, a 
good abrasive burnishing medium, clean, pure water 
and a mild neutral soap or detergent. Also required 
to safeguard against rust and surface oxidation is a 
hot water rinsing tank and a tank containing a reliable 
grade of rust-inhibiting and water-dispelling oil. Fer- 
rous parts may be “dipped into this tank and slushed 
for protection during inspection, storage or fabricat- 
ing operations. For non-ferrous parts where a dry 
bright luster is desired, heat lamps or a slowly revolv- 
ing heated or unheated sawdust drum can be. used to 
advantage. 


Highly valued from the labor saving standpoint is 
the incorporation of mechanical handling equipment 


for both work and burnishing materials, and proper 
layout of the work area. 


_ Barrels 

Let us first discuss a desirable barrel. This piece of 
equipment may be a steel shell. lined or unlined as the 
user may prefer. But let this writer state that ex- 
haustive and conclusive tests indicate that an unlined 
steel shell such as is shown in Figure 6, running on a 
horizontal axis, can turn out work of all nature, and on 
materials, including magnesium. aluminum, brass, 
copper, bronze and all grades of ferrous metals, to the 
most precise requirements. Comparisons have shown 
that this condition is due primarily to the fact that a 


Figure 7. This aluminum die-casting is barrel treated to remove 
the casting flash and smooth out parting lines which are notice- 
able on the untreated part on the right. 


steel plate contains few pores and cracks such as 
would be found in a wooden lining. Contamination 
and foreign or deleterious matter therefore have little 
space in which to hide. A steel shell is far easier to 
maintain and keep clean. 

Economy is another factor to be born in mind when 
selecting the type of barrel to be used. To elaborate 
on a case involving steel shells versus wooden linings: 
At the Bendix plant. a barrel constructed of number 
ten gauge steel plate has had a 60-hour per week 
schedule to maintain over a period of six years and 
is still going strong. This barrel has required minor 
repairs only on the driving chain and door openings. 
On the other hand, in a steel barrel having wooden 
lining, used to process magnesium castings weighing 
four pounds, a set of wooden bulkheads depreciated 
entirely after thirty-five days use. 

Before departing from the pros and cons of wood 
versus steel, a safety measure should be mentioned. 


ia 


Figure 8. Illustrating the improvement in surface finish, part on 

the right measured 15 micro-inches before barreling. This was 

reduced to 6 micro-inches. while the O.D. was held within .0005”. 
The part is made from aluminum rod. 
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Figure 9. Max. allowable radius on these parts is .0008”. This 
was accomplished most consistently by barrel treatment, at the 
same time that the surface was improved to 3 micro-inches. 


Due to the porosity and minute cracks in wooden 
or similar linings, chemicals have a tendency to creep 
in between the lining and the shell proper. Unless the 
barrel is kept scrupulously clean, a dangerous pressure 
can develop from the reaction of compounds such as 
cyanides and carbonates with any acid materials that 
might be introduced into the barrel. 

Today’s barrels, in the majority of cases, are fixed 
on bearings, and run on a horizontal axis. As deburr- 
ing, burnishing, and polishing can be performed in 
one operation in this type of barrel, further research 
and investigation of barrels was automatically elimi- 
nated for our requirements, and all work reported 
here was done in equipment similar to that shown 
in Fig. 6. 


Abrasive Media 


The data herewith presented was gathered using 
only one medium, a manufactured mineral abrasive. 

Let us consider what constitutes a good medium 
and indicate why this stone was selected. 

First, an abrasive of approximately #300 to #600 
grit is desirable since the stone is required to polish as 
well as remove sharp corners and burrs. This abrasive 
should be bonded, ceramically or chemically, with a 
filler approximately as hard as the medium itself. This 
factor prevents excessive loss through depreciation due 
to the filler wearing away and shedding the cutting 
particles too rapidly before they deteriorate through 
friction. Secondly, the stone should be processed in 
a manner to insure even consistent wear on all work- 
ing surfaces. This factor is important, as uneven wear- 
ing surfaces tend to create unsymmetrical or elongated 
and odd-shaped stones rather than round or nearly 
symmetrical stones. The symmetrical feature is signifi- 
cant because it eliminates unnecessary handling during 
the grading of the stones into usable sizes, and reduces 
the likelihood of slivers or chips becoming detached 
from the main body of the stone, thereby increasing 
stone depreciation and offering the hazard of the 


broken or sharp edges becoming lodged in crevasse- 
or holes. This would involve an additional handlin. 
and might jeopardize some surface were it necessa; 
to pry this chip out of a groove or inside diameter. 
A third desired feature is the ability of the stone «. 
resist splintering or chipping during the working pro: 
esses and to stand severe working pressures. Thj- 
quality eliminates excessive grading of stone to remo, 
fines (small fragments) when they are not desired. 

Many versatile and economical synthetic stones a) 
manufactured by the makers of grinding abrasives. 
In most cases these stones are comparable in pric: 
and performance. Figure 7 shows two types of tum)- 
ling media. The evenly rounded form of the manufac. 
tured stone on the right illustrates the desirability «| 
this type. 


Media Evaluation Tests 


The following tests were undertaken to establish a 
true figure for performance, cost and handling factors 
of various stones: 

Stone size—1! inch (new stones used only). 

Twenty-four hour run in unlined steel barrel. 


Barrel speed—20 RPM. 


1100 pound load, plus clear water to a height o! 
2 inches above stone mass. 


The synthetic mineral abrasive lost 5 per cent 
through depreciation and breakage. Other significant 
results are: 

1. Cost per pound—Based on quantity purchased. 

2. Grams per cc—3.80. 

3. Surface depreciation—4.50%. 

4. Breakage depreciation—0.50%. 

5. Stone screening after test run—Very good. 

6. Radiusing effect on one inch square steel block 
015 to .017 inches. 

7. Surface appearance—Bright. 

8. Surface micro inches—10-15 r.m.s. 

9. Waste water—Milky (mineral precipitate). 

0. Internal condition of barrel—Satin matte finish. 

The above results for the most part are self-explana- 

tory. This test clearly indicated the desirability of this 

particular abrasive. 

The abrasive medium was finally selected only after 
many other mediums were tested, and the results were 
so favorable and the coverage of work so comprehen- 
sive that this stone could be labeled a genuinely versa- 
tile medium. This type of stone is capable of doing an) 
and all abrasive deburring, burnishing for color, and 
actually controlling micro-inch finish to blueprint 
specifications. The example of the Starter Jaw later 
described will bear this out. This particular burnish- 
ing stone may be used and placed aside for use again. 
It may be left in almost any condition that does no! 
change its physical characteristics.” It is impervious to 
rust, does not pit or lend itself to contamination. Th 
weight of this stone enhances its value, as it has 4 
medium specific gravity and reacts favorably to the 
processing of non-ferrous and sheer, fragile parts. \s 
an example, these stones are used to remove burrs from 
half-hard blanked brass shims, three thousandtlis 
(.003”) thick and one-half inch in diameter; one-inc! 
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stones can be used to de-flash three-inch diameter clutch 
spiders and remove foundry rust and corrosive smut. 

Like the proverbial good wine, this stone seems to 
improve with age. Tests made prove that these stones 
do not reach their zenith of efficiency until they have 
eroded at least twenty-five percent under the vendor's 
selling size. This stone if properly graded and sized 
offers little opportunity for hit and miss finishing. In 
cases where the smooth surface of the stone would slow 
down a desired fast cutting cycle, the simple process 
of adding a concentration of two ounces per gallon of 
soda ash to the solution and reducing the amount of 
foam or lather-producing detergent by one-half will 
minutely etch the cutting surface. This etching will 
be reduced again to a fine polishing surface during any 
normal eight hour processing cycle. 


Abrasive Sizes 


‘Only a brief attempt will be made here to compare 
the action of various size stones for a given type of 
operation. The more important comparative factors 
for two selected sizes follow (all other conditions held 
constant) : 


‘7/4 


Factor 


Relative wt./vol. 
Breakage—24 hr. run 
Depreciation—24 hr. run 


1%. 


Grinding action 
Smoothing effect 
Coloring effect 


As a typical example, an average deburring cycle 
on an aluminum casting using 34” stone would satis- 
factorily remove fins and parting lines in 1-114 hours. 
To obtain this result with a 14”—%4” stone, the cycle 
would run approximately three hours. See Figure 13. 
Casting “A” was tumbled one hour in 5” stones. 
Note the lack of lustre and the large radii. Casting 
“B” was tumbled for two hours in 14” The 
lustre can be readily seen. 


stones. 


Water Level 


This difference in surface finish brings to mind 
other questions. How does the water level and con- 
centration of detergent affect the action of the stones? 
By increasing the amount of water per barrel the action 
of the stone is decreased. This relationship seems di- 
rectly proportional in all cases of constant stone mass 
versus water level. To sum up, the higher the water 
level above the mass of stone, the more pronounced 
the decrease in cutting action. This raises the question 
as to the purpose of the detergent or soap. 


Soaps and Detergents 


The soap tends to clean the part and the barrel and 
to remove or neutralize any acids or fats carried over 


” stones 


6% (Faster depreciation to next 
smaller size down to %”"). 


Grinds edge rapidly. 
Roughens average surface. 
Leaves average surface dull. 


particles of metal that have a tendency to clog or coat 
it. This coating prevents free cutting action of the 
many working surfaces offered by the grain of the 
stone. Each grain is considered a many edged cutting 
tool. The desirability of a first class neutral cleaner 
cannot be over emphasized; therefore the writer feels 
it prudent to go further and explain the lubricity, 
cushioning, and coloring factor offered by such soaps. 


Our use of only one soap or detergent is the result 
of many tests in trying to find a universal material 
that would serve as many functions as possible. Rea- 
sons for a move in this direction can easily be under- 
stood by all processors of varied metal goods. Elimi- 
nation of many odd drums or containers lessens the 
possibility of errors. This culling is a savings in in- 
tangibles as well, such as additional paperwork. 


As stated in the paragraph dealing with stones. a 
slow, random grinding occurs. The soap if properly 
applied to the process can be used as the entire key to 
controlling the time cycle and desired finish for a 
particular run of parts. Any housewife can testify 
that soaps or cleaners are directly responsible for the 


stones 


Approximately 16% lighter. 


0.500. 
1.50% 


negligible on stones 14” 


(Depreciation practically 


in size). 


Grinds edge slowly. 

Smooths average surface. 

Has tendency to improve surface 
finish and create super finish. 


results of their efforts, and without this vital ingredi- 
ent abrasive burnishing for finish and color would still 
be much less developed than it is today. 


Let us consider now the lubricating factor. To per- 
sons versed in general machine shop parlance, the 
term “cutting lubricant” describes an agent used to 
prevent particles of metal that have been removed 
from the surface being tooled, from adhering to the 
cutting edge of the tool or surfaces of the part being 
processed. One other function of a lubricant is to 
allow smooth even removal of desired amounts of ma- 
terial. This is essentially what occurs in an abrasive 
burnishing cycle. As minute amounts of stock are 


from previous operations. A prime consideration is 
the provision of an agent for washing the metal clean 
and keeping the pores of the ‘abrasive agent free from 


Figure 10. To illustrate how the cutting action tapers off and 

changes to a burnishing action after a certain time, the part on 

the left measured 13 rms to start. After 12 hrs. this was reduced 
to 6 rms, and after 312 hrs. to 2 rms. 
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removed in burnishing cycles, an agent capable of con- 
trolling the stock removal becomes an important part 
of the process. 


Work Loads 

Now the question, “How fast should a barrel re- 
volve to do a good job?” This immediately is coun- 
tered with “What size barrel and what is the nature 
of the job?” Here we must first classify our work into 
groups; soft metals and hard metals. This broad split 
will suffice for material. Now let us consider the shape 
and weight of the part, which is the deciding factor as 
to how many parts a given size barrel will handle at a 
fixed speed. These factors unless carefully analyzed 
will conflict and create confusion in the mind of one 
attempting to arrive at a safe working load. Here 
another simple division comes into play; that of group- 
ing parts into two types. The first group consists of 
generally symmetrical parts such as gears, racks, and 
evenly proportioned parts. The other group consists 
of unsymmetrical parts having pads, bosses and arms 
or configurations. The first group is generally substan- 
tial enough to eliminate distortion and warping due 
to the pressure of the stone mass and can be considered 
“duck soup” for barreling. The latter group offers 
little difficulty if some thought is given to the amount 
of parts that will fit into a given work area without 
entangling or pounding together due to the barrel 
speed being too fast. Barrels can easily be overloaded 
with parts, but are seldom underloaded. Two import- 
ant factors of barrel operation involve the “box,” or 
cubic volume, and weight of the particular part. To 
find the “box” volume, multiply the largest three 
linear dimensions of the part involved. The resulting 
figure will be a theoretical cube, or “box” of a size 
sufficient to enclose the entire part. 

The following tables will be helpful in selecting stone 


to part ratio. 


Figure 11. View of the steel barrel used for production barrel 
burnishing. 


Figure 12. Two types of stones, showing the manufactured abrasive 
black stone on the right. Note the more even roundness and lack 
of sharp edges. 


(Table I) 


NON-FERROUS UNSYMMETRICAL PARTS UP TO 
TWO POUNDS WEIGHT 


“Box” Volume of part Stone to Part Ratio 


Up to 4 cubig inch = May be self tumbling 


14 to % cubic inch 1 tol 
14 to 1 cubic inch 2 to l 
1 to 2 cubic inch 3 to l 
2 to 3 cubic inch 5 to l 
3 to 4 cubic inch 7 tol 
4. to 5 cubic inch 8 to l 
5 to 6 cubic inch 10 to 1 
6 to 12 cubic inch 12 to l 
12 to 20 cubic inch 15 to 1 
20 to 30 cubic inch 17 to 1 
30 to 50 cubic inch 20 to 1 
50 to 100 cubic inch 25 to 1 


As a general rule, parts larger than 100 cubic inches 
in the two-pound non-ferrous class are uncommon. 
If in their case tumbling is feasible, a simple rack for 
spacing can readily be adapted to the part and barrel. 

For the processing of non-ferrous symmetrical parts, 
a satisfactory result can be obtained by reducing the 
stone-to-part ratio by 20%. 

As ferrous parts weigh more per cubic inch than 
most non-ferrous parts, a table for.assisting in select- 
ing the stone-to-part ratio is given in Table II. 


(Table 1) 


FERROUS UNSYMMETRICAL PARTS UP TO 
TWO POUNDS WEIGHT 


“Box” Volume of Part Stone to Part Ratio 


Up to 4 cubic inch 1 to l 
14 to % cubic inch 2 to l 
1% to 1 cubic inch 5 to l 
1 to 2 cubic inch 8 to 1 
2 to 3 cubic inch 10 to 1 
3 to 4 cubic inch 13 to 1 
4. to 5 cubic inch 15 to l 
5 to 6 cubic inch 18 to 1 
6 to 12 cubic inch 25 to l 
12 to 20 cubic inch 35 to l 
20 to 30 cubic inch 45 to l 
30 to 50 cubic inch 55 to l 
50 to 100 cubic inch 100 to 1 
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Ferrous parts over 100 cubic inches should be tum- 
bled on fixtures or in single or individual compart- 
ments if the surfaces of the piece are critical or the 
part dimensions close. Ferrous symmetrical parts may 
be handled from the unsymmetrical chart by reducing 
the stone to part ratio by 20°. 


For parts weighing over two pounds some consider- 
ation must be given to type of material and shape of 
part. Too few parts of common manufacture fall into 
this class, so no particular directions and rules will be 
given. 

Another important question that must be considered 
is how full of parts and stone the barrel should be to 
arrive at the finish desired. Our experience leads us 
to believe that the total mass (parts and stone) should 
not exceed 75% of the total cubic capacity of the bar- 
rel for an efficient run. This load formula has been 
tested repeatedly and includes such factors as time, 
finish, and concentration of solution. Loads should 
not fall under 50% of the total cubic capacity, or 
excessive wear on the barrel will result and the media 
involved will be unnecessarily eroded. In cases where 
time values can be sacrificed to reduce the cost per 
piece processed, barrels can be loaded 7% of total ca- 
pacity. This overload is unwieldy and places uncalled- 
for stresses on the handling equipment. 


To advance the overloading theory, a test made on 
the intricately machined spline nut of Figure 14 
showed that all machined teeth had a break of .003” 
and surface finish was improved only approximately 
20%. For many type parts these requirements would 
be sufficient but the application of the part here re- 
quired at least .010” break, and improvement of the 
surface of at least 60%. What actually happened was 
that the edges and surfaces of the internal machining 
here were actually improved but the full burr re- 
mained on the part, but in a polished condition. The 
explanation of this phenomenon is that the parts were 
so imbedded in the mass, and the rolling action of the 
stone so restricted, that about 75% of the desired 
lapping action was prevented. 


Figure 13. To illustrate the effect of stone size on the results, 

tight hand part above was tumbled for 2 hrs. in 14 inch stones, 

the one on the left for only 1 hr. in 56 inch stones. Note the 

faster cutting and dullness of the left casting. The incomplete 

burr removal on the right hand part is offset by the greater luster 
produced by the smaller stones. 
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Figure 14. Overloading the barrel causes insufficient abrasive 

action and consequently incomplete removal of fine edge burrs or 

this part. Although the surface appears shiny, the edge burrs 
have merely been rounded over and not abraded off. 


Barrel Speeds 
Next let us consider barrel speeds. This paragraph 
will no doubt bring down the wrath of many authori- 
ties in this field on this writer's head, but the follow- 
ing remarks aré not based on theory or “guesstimat- 


ing,” but from pure and simple hard work and experi- 
mentation. 


When barrels have fixed speeds it is useless to con- 
sider revolutions per minute other than those set up 
by the manufacturer, but in most instances today’s new 
barrels are constructed so as to have as many as five 
separate speeds. Several prominent vendors of barrels 
are including variable speed drives. These can be used 
to advantage in experimenting and charting data. This 
is a highly desirable improvement and has met with 
great favor in the barreling field. 


At this stage the barrel drops the guise of an acces- 
sory or part-time piece of equipment installed to take 
a monotonous routine job out of some supervisor's 
hair, and assumes the aspect of a first-class machine 
tool. Many disbelievers will think this is spreading it 
on rather heavily and ask “Since when did a can full 
of rocks and soap suds rumbling around in a barrel 
add up to a machine tool?” Let us consider the shape 
of the barrel as the jig or fixture; the RPM as the 
surface or spindle speed; the size of the stones as the 
feed of the machine, and the compound and water as 
the type of grind or shape of the cutting tool. Con- 
sidered in this light they add up to a very efficient 
tool. 

For parts under one pound in weight, barrel speeds 
may run as high as 30 RPM. Speeds above that figure 
are impractical and usually result in a mass of well 
hammered and unrecognizable metal. When work-to- 
stone ratio is properly maintained, barrels of 30” 
diameter may be run at a maximum of 24 RPM for 
parts weighing up to two pounds. Speeds higher than 
24 RPM would tend to create a centrifugal action. 
This action would stabilize the parts in the stone mass 
in the case of tight parts, or impinge and nick heavy 
parts due to an excess of rolling or banging together. 
A speed of 24 RPM in this size barrel will give a sur- 
face speed of approximately 190 feet per minute to 
that part of the mass making the submerged part of the 
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cycle and 120 feet per minute to that part of the mass 
making the drop or slide part of the cycle. 

Where it is desired to finish small, fragile shafts 
and shell castings or intricately machined pieces, a 
reduction in speed again enters our discussion. As 
these parts are more easily subject to impingement or 
warpage, a slower speed is called for if a fixed stone- 
to-part ratio is maintained. However, for a variable 
speed of 8 to 24 RPM for a barrel 30” in diameter and 
28” long, the stone-to-part tables given above will be 
found generally useful in determining the number of 
pieces per barrel. 


Pre-Cleaning for Barrel Operations 


Another conditional factor involved concerns the 
oils and foreign matters used in manufacturing the 
part which could be detrimental to the abrasive pro- 
cess. Here we must emphatically state that in order 
to do a first-class abrasive burnishing job, the barrel 
and parts should be free of oils and greases. These 
tend to coat the abrasive and prevent free cutting ac- 
tion and thereby lengthen the cycle and require addi- 
tion of more soap. 

The method for cleaning parts can be left to the 
discretion of the user. Parts can be chemically or elec- 
trically treated; each method has its particular vir- 
tues. The object is to present clean, neutral surfaces 
for processing. 


Loading Barrels 


One important point in successful abrasive burnish- 
ing concerns the handling of parts in the loading and 
unloading of the barrels. Our policy is to load any 
part that will pass through the mouth of the stone 
conveying pan simultaneously as the stones are 


dumped from the pan into the barrel. The barrel is 


filled approximately ‘4 full of water prior to loading. ~ 


The water acts as a deflector and tends to cushion the 
fall of the part preventing nicks and unnecessary im- 
pingement of edges and surfaces of parts to be 
processed. 


Summary 
The principal point to remember about barrel de- 
burring and burnishing as represented by the tech- 
niques outlined in this article is that practically any 
part may be treated successfully if attention is paid 
to all the fundamentals discussed. A certain amount 
of trial will probably always be necessary for each 
new part, but once the various details have been 
worked out it is a simple matter to produce consistent 
results from day to day. Examples have been shown 
to prove that barrel methods are just as applicable 
to precision parts as they are for the usual run of 
castings and other less critical types of work. As all 
the work cited in this article was done using only one 
type of abrasive stone and one burnishing soap, the 
operation of any barrel finishing department need 

not be a complicated procedure. 


METAL PLATING ON NON-CONDUCTORS 
(Concluded from page 66) 


fissures. For such thicknesses, adhesion of met, 
films is usually satisfactory. 

If the metal film thickness is 0.001” or greater thy, 
metal expands and contracis with its own expansi., 
coefficient, so that it frequently becomes detache 
from the basis material. In such case. special pre- 
cautions must be taken in the design of the objec 
so as to provide mechanical interlocks by means 
indentations, grooves, and re-entrant curves. 

Usually, if the metal must be greater than 0.001”, }; 
is best to make it at least 0.003”. Within the ranoe 
0.001” to 0.003”, the metal film strength and stiffness 
are so low that blistering and splitting of the metal 
may take place during temperature change. 


Design of Non-Conductors for Metal Coating 


Several factors should be borne in mind when de- 
signing a non-conductor that is to be plated. It is 
important to consider the conditions which may cause 
failure of the bond and to select features which will 
produce improved adhesion, Frequently it is pos- 
sible to modify the design to improve adhesion or 
ease of processing without detracting from the service 
application. For example, as stated above, the design 
of the object should provide the maximum possible 
number of mechanical interlocks. Similarly if the 
thickness of metal is in the range where blistering 
may occur, the tendency to form such blisters is 
lessened if the object contains rounded projections. 
Frequently, such mounds may be made part of the 
design for ornamental reasons. 


Sharp corners, edges or lines in the non-metal are 
undesirable. Such edges are difficult to make con- 
ductive, the conductive coat rubs off easily, the plated 
metal is easily cut through during polishing, and the 
metal may split here in service. 

Some of the materials used in metal coating proc- 
esses are liquids applied by dipping or spraying. Ii 
the article is to be dipped, tear drops form as it is 
withdrawn and as it dries. Accordingly ‘it is helpful 
to streamline the article to a tip from which the 
liquid will drip off, and on which a drop will not be 
noticeable if it remains. 

Metals have much higher reflectivity than non- 
metals. Consequently surface wrinkles, scratches and 
blemishes which are hardly noticeable on a_ plastic 
surface are quite apparent on a metal surface. The 
flash line or gate should be located on places where 
imperfections in finishing will be least noticeable. 
The molds for making plastic articles to be plated 
should be highly polished and chromium plated to 
produce maximum smoothness on the plastic surface. 
The parts of the mold should be perfectly aligned \ 
minimize fins and irregularities at the mold lines. 
The molding composition should be carefully selected 
to minimize wrinkles and distortion due to shrinkage 
after molding. In this manner extra thickness ©! 
plated metal will not be necessary, and little or 1 
cutting down during buffing will be required to |) 
duce a high surface finish. 
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EARLY all the many finishes for aluminum are 
made possible by the relatively high chemical 
activity of the metal. This characteristic also makes 
it one of the most temperamental metals to clean and 
process. Practically all the conventional cleaning 
methods can be applied to aluminum, but each one 
must be modified to avoid deleterious effects due to 
the activity of the metal. In many cases, a cleaning 
or deoxidizing procedure must even be altered for 
each of the various types of alloys. 

Commercially pure aluminum and the non-heat- 
treatable wrought alloys, such as 2S, 3S, and 52S, are 
resistant to the mild solutions usually used for treat- 
ing the metal. Heat-treatable wrought alloys of the 
Dural types, such as 17S and 24S, are more readily 
attacked and can be detrimentally affected by solutions 
towards which the non-heat-treatable wrought alloys 
are resistant. This relative resistance of the two types 
of alloys applies to atmospheric corrosion as well as 
corrosion in solutions and is due to the higher copper 
content of the Dural. 


Alclad aluminum combines the best of both types 
of alloys. It has a strong core of one of the heat- 
treatable alloys and a thin resistant sheathing of one 
of the non-heat-treatable alloys. The core gives the 
required strength, while the cladding lends corrosion 
resistance. This corrosion resistance approaches, but 
.is not equal to that of 2S and 3S. The inferiority of 
the Alclad to 2S and 3S is believed to be due to the 
diffusion of copper from the base metal into the clad- 
ding metal during processing. The cladding on the 
lighter gauge Alclads is thinner, so more copper 
reaches the surface making this material slightly less 
corrosion resistant than the thicker gauges. This 
factor is believed to account for the variation of time 
necessary when deoxidizing various gauges of Alclad 
for spot welding.* 

The resistance of casting alloys of aluminum to 
attack by degreasing and deoxidizing solutions is not 
as important as in the case of the wrought alloys. 
The process of casting, particularly by sand and 
permanent mold methods, produces a dull, relatively 
rough surface and some etching during cleaning 
and/or deoxidizing is considered beneficial. The 
aluminum-copper alloys will etch faster than, other 
casting alloys. Die castings to be electroplated 
should be treated with the mildest solutions practical 
in order to minimize buffing after plating. Die cast- 
ings to be painted normally will have only a light 
film of handling dirt, and a simple solvent cleaning 
is adequate. 


Aluminum Cleaning Methods 


By Alfred H. Pope, Research Chemist, Whitemarsh Research Laboratories, Pennsylvania Salt Manufacturing Co., Philadelphia, Pa. 


The composition of casting alloys and the practice 
of using strong solutions for cleaning them makes 
the use of a smut removing acid dip a necessary step 


after any alkaline degreasing or deoxidizing process. 

The silicon-containing casting alloys present a spe- 
cial problem in that they are more acid resistant and 
therefore may require the use of hydrofluoric acid 
for smut removal. 


Soils on Aluminum 


Aluminum, in one form or another, is subject to 
practically every soil in the shops. On top of the 
natural oxide one may find finger prints, marking 
inks, and solid particles. All of these may be topped 
off with an oil or grease of a type ranging from light 
mineral oil to buffing or drawing compounds. 

The thickness of the oxide coating will vary ac- 
cording to the conditions under which it is formed. 
The oxide formed at room temperature by air con- 
tacting the metal is the lightest normally encountered. 
Even this coating is sufficiently tough to provide ade- 
quate protection for aluminum under many conditions 
of use. The thickness and protective value of the 
oxide film increases as its condition of formation 


becomes more severe. The toughest encountered 
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commercially is the oxide formed electrolytically in 
an acid solution. 


Aluminum to be processed should not be exposed 
to a corrosive atmosphere. This precaution is nec- 
essary to prevent formation of pits and corroded areas. 
The inhibitor in an alkaline cleaner will not function 
properly on these areas and a very stubborn white film 
will appear during cleaning. (See Figure 1) 


On first examination, the red lettering found on 
sheet stock aluminum appears to be for the sole pur- 
pose of frustrating the cleaning foreman. In the days 
before sheet stock was identified as to composition 
and temper, it was found that the 2S was ending up 
on the outside of airplanes, where it failed under 
stress, while the more expensive and stronger 24S-T 
was going inside. The first marking inks employed 
were of such a nature that the ink from each com- 
pany required a different solvent for removal. Today 
the industry has settled on inks soluble in alcohol and 
acetone. Most of the identification markings are 
soluble in inhibited alkaline cleaners, but in far too 
many cases the letters must still be removed by hand 
wiping. These inks are acid resistant, so they must 
be removed by hand wiping. 


Aluminum is particularly susceptible to finger mark- 
ings. Due to their acid nature, finger prints will 
readily corrode the metal and may show even after 
See Figure 2. In this case, an ounce 
of prevention is well worth the pound of cure, and 
handlers should wear cotton gloves in all stages of 
processing. 


pre cessing. 


Oil and grease on aluminum are removed using 
the conventional methods and media but these must 


Untreated 


Alkaline 


Cleaned 


Cleaned 
and 
Deoxidized 


Figure 1. Portion of a broiler cover stored under unfavorable 
conditions during the war. Note that work appears badly etched 
even after acid treatment. This material must be scrapped. 


be modified to avoid attack on the metal. There a, 
two possible exceptions to this; solvents such as p 
troleum spirits, which can be used as purchased {,. 
general use; strong alkalies, which can be used {,; 
degreasing when etching is permissible. Other stan! 
ard cleaning solvents and solutions must meet special 
conditions as described later. 


The removal of buffing compound from aluminu:y 
is a particularly difficult problem because any attack 
on the surface of the metal would defeat the purpose 
of buffing. Emulsion cleaners will remove buffing 
compound, including the abrasive, if care has been 
taken to avoid the buildup of compound during 
buffing. Vapor degreasing will remove the buffing 
material if a spray is incorporated to take off the 
abrasive. 

Solid soil on aluminum falls into two classes; parti 
cles held by some other soil, usually oil or grease. 
and particles held by contact with the aluminum. The 
loosely adhering solid soil is readily removed by an) 
method which will remove oil or grease acting as a 
binder. Alkaline cleaning is particularly adyan- 
tageous if some of the oil present is saponifiable, the 
soap formed by chemical action of the alkali and 
animal or vegetable oil emulsifies the mineral oil 
around the solids and carries oil and dirt off on 
agitation or rinsing. 

Aluminum is sufficiently soft that, through careless 
handling, solid soil can be forced into the surface of 
the metal. This soil will be held by mechanical action 
as well as cemented on by chemical action of the soil 
on the aluminum. In most cases, this adhering soil 
can be removed by scrubbing or power spraying with 
solvent, by emulsion cleaning, or by alkaline cleaning. 
If a heavy etch is permissible, acids can be used, but 
in this case the surface must first be free of oil and 
grease in order that the acid solution can wet the 
metal around the particle. 


Cleaning Methods 
VAPOR DEGREASING 


The manner in which chlorinated solvents are used 
will depend on the soil, the part being cleaned, and 
the amount of money the finishing supervisor can 
convince his company it should invest in the relatively 
expensive vapor degreasing equipment. 

Chlorinated solvents will remove almost any type 
and amount of mineral or saponifiable oils but, unless 
aided by the mechanical action of a spray, will not 
remove solid particles such as dirt and tripoli. 

The simplest, cheapest, but least efficient method of 
application is to have a tank of solvent for use as 4 
soak cleaner. Parts are simply soaked in the solvent. 
drained, and air dried. The efficiency of this system 
can be appreciably increased by the use of a pump 
and spray hose attachment feeding from the solven' 
tank. Using this, the work can be hand sprayed *- 
withdrawn from the solvent. By this means, a) 
undissolved film of grease and solids is remove! 
leaving the work only as clean as the solvent used ‘ 
wash it. Due to the toxicity? of the solvents, thi- 
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-praying system is justly frowned on by safety engi- 
aeers and insurance companies. 

Various more complex methods of cleaning with 
chlorinated solvents are more commonly employed.* ¢ 
One of the most effective systems involves the com- 


bination of a dip in the clean solvent, a spray wash 


vapor. For most purposes, such a cycle is followed 
by alkaline cleansing to assure a surface free from 
traces of solids and organic matter. 

Since the solvents used are expensive, toxic, and 
may decompose to form acids, the vapor degreasing 
unit must be carefully. operated and _ constantly 
checked. If correct operating conditions are closely 
adhered to in the use of the vapor degreaser, overall 
cleaning costs can be maintained at a satisfactory 
level. Trichlorethylene should be especially inhibited 
for use on aluminum. 


SOLVENT CLEANING 


Degreasing by soaking the aluminum parts in min- 
eral spirits is a practical method of removing heavy 
grease or oil in the job shop where the nature of the 
work does not warrant installation of a vapor de- 
greaser. If there are solids in the soil, or if buffing 
compound is heavy, the parts may require hand scrub- 
bing. Subsequent cleaning in alkali is essential due 
to contamination of the solvent as it is used. 

When a solvent such as acetone is used for removing 
marking inks and other soils, it is usually applied by 
hand, due to its very high evaporation rate. 


EMULSION CLEANING 


An emulsion cleaner is a combination of solvents 
and emulsifying agents. The solvents are usually 
petroleum products, these being preferred because of 
their cheapness and higher flash and boiling points. 
A solvent such as benzene cannot be used due to its 
volatility and inflammability. The chlorinated sol- 
vents are expensive and some of them are too volatile. 

The emulsifying component is a balanced mixture 
of coupling agents and soap or a synthetic emulsify- 
ing agent. These ingredients must be chosen with 
care as the soap-type base may contain free alkali 
which will attack the aluminum. An emulsion cleaner 
should be tested on the alloy in question before being 
put into use. 

Emulsion cleaners: combine the grease dissolving 
action of solvent cleaning with the detergent and 
emulsifying powers of soap. This type of cleaner 
will remove medium to light coatings of grease and 
buffing compound, along with any solids present. 
Work cleaned by this method must be water rinsed. 
It will still have a solvent film after rinsing, necessi- 
tating a further cleaning in alkali. 

The emulsion cleaner may be used in concentrated 
form or as a water emulsion. Probably the most effi- 
cient method of application is 1 to 5% of emulsion 
cleaner in hot water used in a power washer—a par- 
ticularly satisfactory procedure for cleaning small or 
medium sized parts. The solvent rather than the 
water wets the surface of the metal, thus combining 
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io remove solids, and finally a rinse in the solvent 


Untreated 


Alkaline Cleaned 


Figure 2. Cleaned panel, illustrating the whitening effect of 
inhibited alkaline cleaners on badly corroded and finger-marked 
work, 
the solvent power and soap detergency with the scrub- 
bing action of the nozzle pressure. This method is 

especially efficient in removing stubborn solid soils. 

Used concentrated as a soak, an emulsion cleaner 
requires only the simplest, cheapest equipment to do 
a good job. 
as a tank, and no heating coils or other equipment are 
needed. The parts are soaked 1 to 10 minutes, as 
required, and rinsed, preferably in hot water. The 
dirt comes off in the rinse water, thus minimizing 
contamination of the cleaner in its tank. 

Where less severe cleaning action is required an 
emulsion cleaner may be diluted with up to 15 parts 
of water and used as a hot soak cleaner. Moderate 
amounts of inhibited alkaline cleaner can be added to 
a 1 to 15 dilution of the emulsion cleaner for stronger 
action. 


ALKALINE CLEANERS 


Inhibited alkaline aluminum cleaners are highly 
specialized products composed of a moderately strong 
alkali ingredient, such as sodium metasilicate, buffers, 
an inhibitor, and an organic detergent. Synthetic 
detergents are preferred for use with alkaline cleaners, 
as soap is inclined to promote attack on the aluminum 
and may be converted to a fatty acid film in a sub- 
sequent acid dip. Inhibited alkaline cleaner solutions 
will remove most light soils including all but the 
toughest marking inks. With few exceptions alkalies 
should be used after solvent or emulsion cleaning to 
assure removal of the last traces of solvent and oil 
films. The use of an alkaline cleaner is particularly 
essential prior to any acid dipping to assure an even 
action. 

The factors of detergency relative to the cleaning 


A headless 55-gallon drum may serve 
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Untreated 


Figure 3. Illustrating the beneficial effect of removing the oxide 
film before buffing. The thin film of oxide on the top of the panel 
has not been cut through, and extra buffing is required. 


of steel have been amply discussed.” but it is inter- 
esting to note that emphasis on the various elements 
shifts when the cleaning of aluminum is under con. 
sideration. The use of strong alkalies is desirable 
in the cleaning of steel, and pH and alkalinity are the 
major factors of detergency. These factors are im- 
portant in aluminum cleaning, but since even the 
best aluminum cleaners have a pH of only 12.5, the 
colloidal activity of the cleaner must be strong to 
augment the action of the alkali. 

This increased colloidal activity is obtained by the 
generous use of silicates and good wetting agents. 
The wetting agent functions as a detergent to remove 
dirt and oil, as an emulsifying agent to disperse the 
oil, and as a deflocculating agent to keep the soil from 
redepositing on the work being cleaned. The eff- 
ciency of the wetting agent is increased with agitation 
and heat. The increased emulsifying power of this 
type cleaner speeds saponification by dispersing the 
oil in the alkali solution. This partially compensates 
for the lower saponifying power of the milder alkali. 


The soak-type proprietary cleaners are used at 
4 to 8 ounces per gallon at 170-190°F. They will 
attack aluminum at the boiling point. Treatment time 
varies from 2 to 15 minutes. If two-stage alkaline 
cleaning is used, the treatment time will be split be- 
tween the two tanks. The nature of the work and 
soil to be removed will determine the type of cycle to 
be used. 

Alkaline cleaners for use on aluminum in power 
washers are also inhibited, but contain little or no 
wetting agent, as foaming in the washer must be 
minimized. The scrubbing effect of the spray com- 
pensates for this lack of wetting agent, and power 


washing is actually a quicker and more effectiy, 
method of soil removal than soak cleaning. Powe, 
washing cleaners are used at 4% to 144 ounce pe 
gallon at about 180°F.; cleaning time will vary from 
14 to 2 minutes. } 

Electrolytic cleaning of aluminum is a relatively yo 
procedure and not generally practiced. Cleaners use| 
must be inhibited and low in wetting agent to pre 
vent foam buildup on the solution surface. Son, 
of the proprietary aluminum soak cleaners will attack 
aluminum when used electrolytically, so care must 
used in selecting a cleaner for this purpose.. 

Uninhibited alkalies are used for cleaning alumi- 
num when etching action is permissible or desired. 
Caustic soda, trisodium phosphate, or soda ash are 
used at 2 to 15 ounces per gallon at 160 to 200°F. 
The exact conditions employed are dependent on the 
degree of soil, type of alloy under consideration, and 
the degree of etching desired. For work covered 
with a heavy oil, solvent precleaning is in order t 
assure an even etching. 

A strong caustic solution may stain the work hadl\ 
between cleaning and rinsing. When this occurs the 
alkaline treatment should be followed immediately |) 
a dip in 2% NaOH and then rinsed. Following 
etching, the work must be bright dipped to remove 
the smut formed. 

This etching method will not remove some heat 
treatment stains. If these are encountered, the work 
should be degreased in a mild alkali, and the stain 
removed in acid before alkaline etching. 

Rinse water is quite important in the processing 
of aluminum. It must be kept free from contamina- 
tion, and it is desirable that the water be conditioned 
to avoid deposition of minerals on the metal prior 
to drying. Soft rinse water is desirable also to mini- 
mize lime soap formation on rinsing after emulsion 
cleaning. A hot water rinse will remove soap better 
than a cold rinse, but the hot water will promote 
staining and may cause the buildup of the oxide 
coating on the aluminum. 


Pickling and Etching 


The large variety of non-etching pickling baths in 
use bears witness to the fact that no one method is 
outstanding. One of the more popular pickling baths 
is a solution of a mixture of sodium bisulfate and 
sodium acid phosphate plus a wetting agent. This 
bath must be used hot, while many pickling solutions 
made up with mineral acids are used at room fem- 
perature. A fluosilicic acid bath has been developed 
and has been used for pickling prior to spot welding 
in at least one large plant. A bath made up of 5‘ 
chromic acid and 15% sulfuric acid’ is gaining 11 
popularity. This solution is used at 150°F. A solu- 
tion of nitric and hydrofluoric acids is very good. 
but involves the handling of two strong acids and 
requires careful control. Solutions of nitric acid an‘ 
fluosilicic or fluoboric acids have been investigate: 
with some show of promise.* 

Etching of aluminum can be accomplished in a: 
acid solution made up of 28% HNO,, 2% H,SO,, an« 
4 g/l of sodium chloride. This bath is used at bo! 
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ing and requires 10 to 20 minutes to produce a satin 
etch. Generally, an alkaline etch solution is pre- 
ferred to this type of acid bath. 

Alkaline etching or frosting has been discussed 
under alkaline cleaners. 


Specific Problems 
CLEANING PRIOR TO SPOT WELDING 


The objective in cleaning before spot welding is to 
remove soil and oxide from the wrought aluminum 
sheet stock to give a clean surface having low electri- 
cal contact resistance. This is essential to assure good 
welds and good welding electrode tip life. 

The first method developed for removing the oxide 
from aluminum consisted of scrubbing with steel wool. 
This method is still used in some plants. Pieces so 
cleaned must be used within a few hours or the oxide 
film will again become too heavy to permit satisfactory 
welding. 

Removal of the oxide by a non-etching acid pickle 
is the method best adapted to volume production. 
The operation of such an acid bath is critical and 
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Figure 4. Chart for applying caustic etched finishes to aluminum. 


optimum treatment times must be determined for 
each type of aluminum. 

Stock for fabrication by welding is usually free 
from all but a light soil. 
soak cleaning in inhibited alkaline cleaner is adequate 
treatment prior to the acid dip. If the soil is heavy. 
emulsion cleaning, vapor degreasing, or two-stage 
alkaline cleaning is in order. 


Under these conditions. a 


The following cycle is typical: 

Clean 5-10 minutes in inhibited alkaline cleaner. 
5 oz/gal at 180°F. 

Hot water rinse. 

Cold water rinse (may be omitted if hot type 
pickle is used). 

Pickle in an acid type deoxidizing bath. 

Warm water rinse. 

Drain and dry in circulated warm air. 


CLEANING PRIOR TO ELECTROPLATING 
BY ZINC IMMERSION 


For electroplating aluminum by the zincate im- 
mersion process,® work should be clean and free of 
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oxide. It may have a light etch. The preparation pro- 
cedure will vary for each alloy, and the greatest care 
must be exercised, as the process is complex and full 
of “tricks of the trade.” Any concern contemplating 
electroplating on aluminum should consult persons 
experienced in this field. 


For wrought alloys, the following cycle is typical: 


1. Solvent degrease, as necessary. 
2. Clean in inhibited alkaline cleaner. 5 to 10 
minutes, 5 oz/gal at 180° F. 
Hot water rinse. 
Pickle in 3.5% chromic acid, 15% sulfuric 
acid at 150° F. 
Cold water rinse. 
Concentrated HNO, dip. 
Cold water rinse. 
Zinc immersion treatment. 
Cold water rinse. * 
Electroplate. 
For aluminum castings. the procedure must be 
modified : 
Degrease as for wrought alloy. 
HNO, dip. 
Cold water rinse. 
Etch with caustic dip. 
Cold water rinse. 
Acid dip: 3 parts conc. HNO,. 1 part cone. 
HF. 
Cold water rinse. 
Concentrated HNO, dip. 
Cold water rinse. 
Zine immersion dip. 
Cold water rinse (double). 
Electroplate. 


No Pretreatment 


Precleaned in 


Alkali and Acid 


Figure 5. 24 ST after alkaline etching. The top portion had no 
pre-treatment before etching. The bottom portion was treated as 
indicated in the chart, and gives a superior finish on etching. 
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FREATMENT PRIOR TO APPLYING 
AN OXIDE COATING 


The treatment of aluminum before the application 
of an oxide coating by any of the numerous chemical 
or electrical oxidizing methods'® will vary with the 
type of final finish desired. In all cases, it is essential 
that the surface be free from foreign material other 
than the natural oxide. After the oxidizing treatment, 
the work should be rinsed, sealed as required by the 
specific process in use, or dyed, then sealed, rinsed, 
and dried. If desired, the aluminum can be given a 
satin finish by etching before the oxidizing treatment. 


TREATMENT PRIOR TO BURNISHING 


Aluminum parts can be burnished as received, but 
in most cases superior results are obtained when the 
dull surface film is removed rather than worked into 
the metal. For brightest results, both the aluminum 
and the burnishing balls must be clean and free of 
foreign metals. 

The following cycle will brighten aluminum parts 
to give most satisfactory results on burnishing: 


1. Degrease and etch in strong alkali. 

2. Hot water rinse. 

3. Cold water rinse. 

4. Bright dip in 50% HNO, at room tempera- 
ture. 

5. Cold water rinse (double). 

6. Burnish in a wood barrel using neutral soap 


and steel balls. 


BRIGHTENING PRIOR TO BUFFING 


The oxide film on aluminum is particularly re- 
sistant to mechanical action, consequently much of 
the effort put into buffing aluminum is expended to 
remove this film. 
buffing, the number of pieces buffed per hour of the 
operator’s time can be increased appreciably. (See 
Figure 3.) The non-etching type of acid pickle must 
be used. 

The following cycle may be used for pickling prior 
to buffing: 


1. Degrease in inhibited alkaline cleaner. 

2. Hot water rinse. 

3. Cold water rinse. 

4. Acid pickle: for wrought alloys, 3.5% chro- 
mic acid, 15% sulfuric acid at 150° F.; 
for casting, 3 parts conc. HNO;, 1 part 
conc. HF, 15-30 seconds for die castings 
and longer for other types. 


CLEANING BEFORE BONDERIZING 


An aluminum surface has to be free from soils above 
the oxide coating to be satisfactory for Bonderizing." 
A diluted emulsion cleaner used in a power washer, 
followed by a warm water rinse, should be adequate 
pre-cleaning for the process. The emulsion cleaner 
and/or an inhibited alkali spray wash are particularly 
adaptable to conveyor spray application. 

The following simple cycle is suggested as typical, 
but small scale testing is in order for this type of work: 


If the oxide is removed prior to_ 


2 
3. 


. Vapor degrease or emulsion clean, ani 


clean in inhibited alkaline cleaner. 


. Hot water rinse. 


Treat with aluminum Bonderizing soly 


. Rinse, seal, and dry. 


PREPARATION FOR PORCELAIN ENAMELI\:, 


Vitreous enameling of aluminum is in its inf). 
and has only recently been adapted to practical 
plications. Due to the heat of baking, the enamels <> 
far developed can be applied only to certain alloys. 
The enamels used represent a major accomplishment 
in the ceramics field, but are slightly water soluble. 
This imposes obvious limits on their use. At least two 
companies have developed enamels for aluminuy. 
Both emphasize that a minimum of treatment prior (o 
application of the coating is essential. One compan) 
suggests an inhibited alkaline cleaner, and the othe: 
advocates the use of vapor degreasing with no alkali. 
A university group interested in the problem suggests 
the phosphoric acid solvent type cleaner for surface 
preparation. 


PRODUCING A FROSTED FINISH 


In describing a process for finishing aluminum, 
one must either generalize or go into detail for each 
specific alloy. The production of an evenly frosted 
or etched finish on aluminum is an excellent example 
to illustrate this point. The accompanying table (Fig- 
ure 4) indicates methods used for optimum results in 
specific cases. The first step in this table for each case 
is an alkali etch. This is satisfactory for most work, 
but if the oxide coating is uneven or the work stained 
it is advisable to degrease in an inhibited alkaline 
cleaner, then deoxidize the metal in an acid pickle be- 
fore etching in the caustic. (See Figure 5.) A cold 
water rinse should be used immediately after the 
caustic dip to minimize discoloration. If this does 
not prevent staining, the work should be dipped in a 
2% hot caustic solution following the etch bath, then 


rinsed. 


This is specifically illustrated on the chart of 


Figure 4 by the case of the refrigerator trays. 


If a pickle pre-treatment is not used, no pre-cleaning 
is necessary unless the part is quite soiled, in which 
case vapor degreasing or emulsion cleaning is required 
to obtain an even etch. 

The frosted surface should be given an oxide or 
lacquer coating to keep it from becoming stained. 


REMOVAL OF AN APPLIED OXIDE COATING 


Oxide coatings put on by chemical or electrical 
methods must sometimes be removed from rejects oF 
reclaimed parts. This can best be accomplished in an 


acid bath. 
The following cycle using an acid dip is applicable: 
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Clean in inhibited alkali. 
Hot water rinse. 
Cold water rinse. . 
Dip in 3 parts conc. HNO,, 1 part cone. HIF. 
Cold water rinse. 
Dry. 

(Concluded on page 125) 
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Determining Barre! 


By R. J. O'Connor, Contract Plating Co., Bridgeport, Conn. 


Today’s competitive conditions require that 
plating costs be accurately known. The present 
article points out the various factors that should 
be accounted for to eliminate the all-too-pre- 
valent “guesstimating” methods of cost finding, 
as applied to barrel plating. The effects of size 
of parts, metal deposited, thickness of plate, and 
anode prices are shown in relation to the final 
selling price.—ED. 


a ORDER to establish accurate costs for electro- 
plating of any given article or part, a thorough 
and clearcut understanding must be had of the various 
elements that go into the make-up of the cost figure, 
upon which the selling price is based. 

In the processing or plating of an item both direct 
and indirect costs are incurred. Those elements which 
lend themselves to convenient measurement are usually 
classed as “direct” or prime elements; others are 
classified as “indirect” elements. In the following 
discussion an attempt is made to point out to what 
extent these various elements affect cost and selling 
price, with particular emphasis on direct elements. — 

As examples, two items for barrel plating have been 
selected; one of a heavy gage and the other of a 
comparatively light gage, the problem being to see 
how much it would cost to plate these steel stampings 
in the requested finish. 

There can be so many variables involved in plating 
that for the sake of clarity it is best to reduce as many 
as possible to constants. A minimum of variables will 
not only simplify the plating, but also the accounting, 
and the primary purpose here is to determine the 
comparative cost of plating an item with the different 
metals. 


Cost Estimation 


The first part under consideration is such that it is 
found a barrel batch of 48 pounds is ideal for the 
equipment to be used. At 20 sq. in. per piece, 5 

‘pieces per pound, the surface area calculates to be 33.3 
sq. ft. per barrel load (batch). Obviously, in a 
barrel this will not be the exposed surface area at any 
one time, but in selecting 71% amp. per sq. ft. as the 
average, the plating should be taking place in a prac- 
tical current density range. 

In order that the labor performance be the same in 
all cases, again for the sake of clarity, it is assumed 
that there are sufficient barrel plating units available 
to compensate for the variable rate of plating. 

Referring to a table of Electrochemical Equivalents, 
it is determined that under the selected conditions, 
the Cadmium will be deposited ‘at approximately two 
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Plating Costs 


times the rate of nickel. The copper and zine will 
plate at about =, the rate of Cadmium, hence it will be 
necessary to use 2 barrel units for the cadmium plat- 
ing, 3 for copper, 3 for zinc and 4 for the nickel 
plating. For the costing procedure in this illustration. 
the Direct Labor is a constant, and is the basis upon 
which a predetermined rate is applied for computing 
not readily measured overhead or plant burden items. 


Deposition Cost 


A primary cost, usually known as “Direct Mate- 
rials,” is here termed “Deposition Cost” and is con- 
sidered to include those materials, direct and indirect. 
that are measurable; for example, anode metal, addi- 
tions to replenish drag-out and decomposition, bright- 
eners, if any, and the direct current of deposition. 
It is felt that “deposition cost” more accurately por- 
trays actual material costs than merely measuring 
plated metal and adding a wastage factor. 

Inasmuch as twice as much work can be turned out 
from the cadmium units, say, as from an equal number 


The Author 


Mr. O’Connor has had a long and varied career in 
the metal finishing field. Joining the Chase Brass & 
Copper Co. in 1910, he was thereafter associated with 
the Conn. Brass & Mfg. Co. and the Bridgeport Brass 
Co. before joining the Contract Plating Co. in 1921. 
He has always been active in plating affairs, and was 
at one time Supreme Second Vice-President of the 
American Electroplaters Society. He has written 
several articles on various aspects of the finishing field, 
with emphasis on accurate cost methods. 
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of nickel units, this naturally becomes a factor to be 
reckoned with in the cost analysis. Using cadmium 
as a basis metal for rate of deposition in this case, all 
else being equal, a ratio could be established between 
the rates of deposition of the other metals to the cad- 
mium rate. This ratio can then be applied as a factor 
to the Standard Profit element. 

To determine the cost of deposition, the figure for 
metal going into solution from the anodes per 100 
amp. hrs. (corrected for anode efficiency) is obtained 
from electro-chemical equivalents tables. A percent- 


Table la 


DEPOSITION MATERIAL COST—CADMIUM 
Plating Rate .00075”/hr. @ 7% asf 
Direct MATERIAL 
Total 


Metal from Anodes 
Waste @ 10% 


0.46 Ibs. @$1.80—$.828 
.046 Ibs. 1.80— .083 
$.911 
[NpIRECT MATERIAL 
Drag-out @ 0.10 gal. @ $.50 gal. 
Solution Depreciation .02 gal. @ .50 gal, 


Power 
100 Amp. Hr. @ 12° corrected for 
Cath. Eff. of 96% =% % 
Motor Generator Distrib. 
& Transfer Eff. 70 
Overall Eff. 

100 x 12 
—— = 1.79 K.W.H. @ $016 = 

1000 x .672 


Total Deposition Material Cost per 
Amp. Hrs. (CADMIUM) $1.000 


Table Ic 


DEPOSITION MATERIAL COST—NICKEL 
Plating Rate = .00038”/hr. @ 7% asf 


Direct MATERIAL 
Total 
Metal from Anodes— 0.24 Ibs. @ $.52—$.125 
Waste @ 10% . 024 “ @ 52— 012 


INpinEcT MATERIAL 
Drag-out @ .05 gal. @ $.40 gal. $.020 
Solution Depreciation .02 gal. @ .40/gal. .008 


Power 
100 Amp. Hrs, @ 12V corrected for 
Cath, Eff. of 95% = 95 % 
Motor Generator Distrib. 
& Transfer Eff. — 
Overall Eff. — 
100 x 12 


1000 x .665 


Total Deposition Material Cost per 100 
Amp Hrs. (NICKEL) 


age for waste (unused portion of anodes, plating 
contacts, etc.) is added and the metal cost determin.) 
To that sub-total is added the cost of indirect »).;.. 
rials (drag-out losses, decomposition, purificati..», 
etc.). Finally, the direct current cost is calculated 
from the K. W. Hrs. input to the plant corrected fo; 
the efficiencies of motor generator, distribution, 4), 
transformer, to give the 100 amps. at the desired 
voltage at the tank. The total of these separate meas. 
ured costs becomes the Deposition cost per (i) 
amp hrs. 


Table 1b 


DEPOSITION MATERIAL COST—COPPER 
Plating Rate = .0005”/hr. @ 7% asf 


Direct MATERIAL 
Total 
Metal from Anodes— 0.34 lbs. @ $.30—$.102 
Waste @ 10% — 034 “ @ .30— .010 
$ .112 
InpinEcT MATERIAL 
Drag-out @ .075 Gal. @ $.18 
Solution Depreciation .02 gal. @ .18 


PowER 
100 Amp. Hr. @ 12V corrected for 
Cath. Eff. of 60% —= 60% 
Motor Generator Distrib. 
& Transfer Eff. 70% 
Overall Eff. 42% 


= 2.86 K.W.H. @ .016 046 046 


Total Deposition Material Cost per 100 7 
Amp Hrs. (COPPER) $ .176 


Table ld 


DEPOSITION MATERIAL COST—ZINC 
Plating Rate: .0005”/hr. @ 
Direct MATERIAL 
otal 
0.26 lbs. @ $.18—$.047 
“ @ .18— .005 


Metal from Anodes— 
Waste @ 10% .026 


Inpirect MATERIAL 


Drag-out @ .075 Gal. @ §$.25 gal. 
Solution Depreciation .02 gal. @ .25/gal. 


Power 
100 Amp. Hrs. @ 12V corrected for 
Cath. Eff. of 90% = 90% 
Motor Generator Distrib. 
& Transfer Eff. — 70% 
Overall Eff. = 68% 
100 x 12 
= 1.90 K.W.H, @ $.016 030 
1000 x .63 


Total Deposition Material Cost per 100 
Amp. Hrs. (ZINC) 
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—— 
.060 O18 
3 100 x 12 

1000 x .42 

ak $ .137 $ .052 

005 
. 028 024 
82 
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Standard Estimate Forms 


A form, Figure 1, can be prepared to summarize De- 
position Cost, Direct Labor, Manufacturing Expense. 
Selling and Administrative Expense, Standard Profit 
and the Standard Selling Price. 

Deposition Cost is calculated from measured data. 
The size of the batch, previously determined, is ex- 
pressed in terms of surface area in square feet and 
multiplied by the ampere rate per square foot and the 
time of plating for the required deposit thickness, giv- 
ing ampere-hours. The number of batches are multi- 
plied by the ampere-hours and cost rate per 100 am- 
pere-hours to give the Deposition Cost. 

Direct Labor Hours are computed for the plating 
cyele plus a .1 Hr. allowance for loading and unloading 
the barrel and the labor rate applied to give that cost. 

Departmental Overhead is added as a percentage of 
the Direct Labor Cost and the whole (D.L. & M.E.) is 
added to the Deposition Cost to give the Total Factory 
Cost. 

Selling and Administrative Expense as a percentage 
of The Factory Cost, added to the Total Factory Cost 
giving Total Cost. 

Standard Profit is then taken on any desired basis. 
in this case a percentage of the sum of the Direct 
Labor and the Manufacturing Expense times the De- 
position Rate Factor mentioned previously (to com- 
pensate for plating rates.) The total of these several 
sub-totals results in the Standard Selling Price which 
can be further expressed in terms of either price per 
1,000 or price per pound. 


Figure 1. Standard estimate. 


Company—A Customer Date— 
Part—Steel Stamping @ 20 sq. in. Qty. 48002 (24,000 pes.) 
Finish—Cadmium Plate 0003” 

Plating Rate = .0003” per 4 hr.@7%% asf 

Deposition Rate Factor = 1.0 

a) Deposition Cost: 

48%/batch - 240 pcs. @ 20 sq. in. = 33.3 sq. ft. 

Ahr. @ (33.3 x 7.5) amp. —= 100 amp. hrs. 

100 batches x 100 amp. hrs. x $1.00/1.00 amp. hrs== $100.00 
b) Direct Labor 
ce) Overhead @ 150% of Direct Labor 


d) Total Factory Cost 
e) Selling & Administrative Expense @ 25% 
of Factory Cost 


f) Total Cost : 
g) Standard Profit @ 25% of (b+c) x Plating 
Rate Factor 1.0 


h) Standard Selling Price for Total Quantity above $228.13 
Selling Price per thousand pieces 
($228.13—24) $ 951 
Selling Price per pound ($228.13—4800) 
$ .0476 


Affect of Deposited Metal 


For plating other metals (copper, zinc, nickel) the 
only necessary changes in the above standard estimate 
would be for Deposition Cost (using figures from 
lb, le, 1d) and for Standard Profit (using correct 
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Plating Rate Factor. See definition in text above, and 
following paragraph for different deposit thicknesses. ) 


Plating Thickness as a Factor 


All of the foregoing was based on a deposit thick- 
ness of .0003”, which represents a fairly standard 
specification. For .0002” deposit thickness, it cannot 
be assumed that the selling price will be 2+ that esti- 
mated for the .0003”, although the plating time can 
be figured that way. However, the actual direct labor 
involved in both cases is the same and since that unit 
(Direct Labor time or Dollar) is the basic element in 
this cost system, some means of compensating for the 
difference in plate thickness will be needed to arrive 
at a reasonably accurate cost estimate. 
The method of using a factor to be applied on the 
standard profit, as in the case of determining the 
selling price in plating with the different metals, sug- 
gests itself. 
If .4 hr. for .0003” thickness of plate is considered 
as the standard plating time for a batch of work, and 
to that we add the Barrel Tank “dead time” or period 
of inactivity due to loading and unloading of the batch 
we have a time increment (.4 hr. Plating Time plus 
.l hr. Inactive) of .5 hr. for .0003”. Then (.267 hr. 
Plating Time plus .1 hr. Inactive = .367) can be con- 
sidered to represent the data for calculating a factor 
to be applied to the Standard Profit element in the 
preparation of the cost estimate for a .0002” thickness 
deposit. In other words, if the figure .5 hr. for .0003” 
is | x the Standard Profit, then the figure .367 hr. for 

0002” represents ——— x 100 73.4% as the factor 

to apply. 

To illustrate, $17.19 was the profit figure based on 
.0003” thickness of plate; the ratio above expressed as 
73.4% applied to $17.19 gives a profit of $12.62 if 
the work were plated to .0002” thickness. This appli- 
cation of the factor assures the same dollar return on 
the plating barrel unit per unit of time. 

In the Estimate for .0003” Cadmium the total Labor 
time was 25 hrs. and the profit was estimated at $17.19 
or $.688/hr. Profit. For .0002” Cadmium the total 

367 


labor time would be 25 hr. x —— 18.35 hr. for 


$12.62 or $.688/hr. profit. 


Affect of Metal Costs 


From Fig. 2 it will be apparent that the cost of 
finishing or plating with the several metals is not 
directly proportional to the cost of each metal. 


Figure 2. Cost ratio between metals. 


Metal Plated Item /Lb. Plated 
Metal /Lb. | Cost Ratio (From Stand’d Esti.) Cost Ratie 


Cadmium @ $1.80 1/1 | Cadmium (@.0476 
Copper @_ .30 6/1 Copper ©@.0301 
Nickel @ .52/ 3.5/1 Nickel (@).0357 
Zine @ «18 10/1 | Zine @.0274 


| 
4? 
42.19 
210.94 
1739 
1.6/1 
1.3/1 
1.8/1 
83 
Fs 


Noting that selling price of the plated item varies 
only slightly for the several types of finishes in spite 
of the enormous difference in the metal cost, it can be 
deducted that the difference in metal costs is over- 
shadowed by the other cost elements. If, however, 
too little attention is paid to the amount of metal 
actually deposited on the work, (especially in this case 
of relatively expensive metal) the metal cost factor 
will increase while the labor and manufacturing ex- 
pense factors remain relatively the same. Assuming 
now that .0005” thickness of cadmium was deposited, 
instead of the .0003” thickness upon which the cost 
estimate was made, it is found that the additional 
cost becomes an extremely important factor, as illus- 
trated in Fig. 3. While this may be construed as an 
extreme case in this illustration, it is not entirely im- 
probable in practice. 


Figure 3. Thickness vs. selling price. 


.0005” .0003” 
Items Cadmium 


Cadmium 


100.00 


168.75 
42.19 


210.94 
17.19 


$228.13 


Deposition Cost 


Factory Cost 
Selling & Administration Expense | 


Total Cost | 
Standard Profit (25% item 1) | 


Standard Selling Price 


and 7! | $ 68.75 


$311.47 


| 


Thus, if the extra thickness of plating had not been 
taken into account, a loss of $83.34 would have re- 
sulted, approximately a 27% loss. 


Affect of Size of Parts 


To compensate for the size of the parts, the costing 
method for a piece of considerably lighter gage and 


one somewhat smaller in size will be described. Upon - 


measuring, the surface area of this piece is found to 
be 4.8 sq. in. per piece. 

Referring to the cost analysis data of the previous 
illustration, it is found that 4800 sq. in. (33.3 sq. ft.) 
was a batch load. Assuming the same size batch in 
surface area is reasonably practical in the case of these 
steel stampings—although obviously with other types 
of work (nuts, bolts, etc.) the batch size would vary 
considerably from our illustration—the selling price 
can then be determined from the ratio of the batch or 


unit weight of one item to the batch or unit \ 
of the other. 
For example (Cadmium plate.) 


48 lbs. Batch/33.3 sq. ft. @ $.0476/\b. 
20 Ibs. Batch/33.3 sq. ft. @ $.0476x 48 or $.1142/b. 


20 

In preparing a Standard Estimate form, Fig. 4, 
this item, it is seen that the only variable was 
difference in weight per unit area, hence the price 
per pound reflects that difference. It should be noted, 
however, that the price per piece is not in the ratio of 
the weights per batch, but is in direct ratio to the 
relative surface areas. 


Figure 4. Standard estimate. 


Company—A Customer 
Part—Steel Stamping 
@ 4.8 sq. in. : 
Finish—Cadmium Plate .0003” 
Plating Rate—.0003” per .4 hr, 
@ 7% asf. 
a) Deposition Cost 
20#/Batch = 1000 pes. @ 4.8 sq. in. = 4800 sq. in. 
== 33.3 sq, ft. 
4 hr. @ (33.3x7.5) amp.=100 amp, hrs. 
100 Batches x 100 amp. hrs. x $1.00/100 amp. hrs. $100.00 
b) Direct Labor 27.50 
c) Overhead 150% of Direct Labor 41.25 


Qty. 20002 (100,000 pes.) 
Deposition Rate Factor — | 


d) Total Factory Cost 168.75 
e) Selling & Administrative Expense 
@ 25% of Factory Cost 42.19 
Total Cost 210.94 
Standard Profit x 25% of (b+c) x Plating 
Rate factor 1.0 17.19 


Standard Selling Price for total Quantity above $228.15 
Standard Selling Price per thousand pieces 
($228.13) 


100 
($228.13) 


Standard Selling Price per pound -—— $.114] 
2000 


While, in these illustrations, the batch area was 
kept constant, in practice this is not always economi- 
cally or technically feasible. As the variations occur, 
they must be taken into consideration and efforts 
should be directed toward standardization of all 
elements that too often are variable, but not neces- 
sarily so. 
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Removal of Zinc from Bright Nickel Baths 
by Electrolytic Treatment 


by H. D. Carter, B.A. 


XPERIENCE has taught that the 

dark deposits occurring in low 
current density areas on bright-nickel 
plated Mazak No. 3 die-castings are 
due to contamination of the plating 
lution by zinc. Previous experi- 
mental plating tests have shown that 
the trouble due to zinc contamination 
is likely to be evident when the zinc 
concentration exceeds 0.050 gm/L or 
30 ppm. The existing methods of 
analysis available for the estimation of 
zine in greatly preponderating amounts 
of nickel were too long and tedious for 
yse as routine methods, but the re- 
cent introduction of a new method for 
the routine estimation of zinc in bright- 
nickel plating solutions’ made possible 
further investigations on the subject of 
zinc contaminetion. 

Several methods have been recom- 
mended for the purification of bright- 
uickel plating solutions, most of which 
rely on precipitation methods or low 
current density The 
following investigations were carried 
out with a view to obtaining more in- 
formation on the removal of zinc con- 
tamination. 


Zine Content 


Routine analysis of zinc on the 
bright-nickel plant showed surpris- 
ingly constant figures for zinc content. 
The usual values lay in the region 
40-45 p.p.m. zine, and at such concen- 
trations a small dark area occurred on 
low current density areas of die-cast- 
ings. No rejections are caused when 
these marks occur on the rear or hidden 
portions of castings, but if the zinc con- 
centration should rise any higher than 
1 pp.m., then a few articles with 
deep recesses were likely to be rejected. 
If, however, the zinc content should be 
lower, in the region of 35 p.p.m., then 
the low current density areas were sur- 
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prisingly clean, although the bright- 
ness in the recesses was to a certain 
extent impaired. 

From these observations it was de- 
duced that if possible the aim would 
be to keep the zinc concentration down 
to a maximum of 40 p.p.m. This may 
be performed by controlling several 
factors, e.g., the low current density 
treatment, plating on dummy cathodes, 
precipitation treatments, or emptying 
the vat and filtering at more frequent 
intervals, thus ensuring that articles 
dropped into the vat were subjected to 
attack by the solution for a much 
shorter period. All these possible 
methods would require considerable 
time now required for production, and 
the only method which had distinct 
possibilities for continuous working 
was the low current density tréatment. 
it was decided to investigate both pre- 
cipitation and low current density 
treatments and to determine their rela- 
tive efficiencies. 


Zinc Removal 


Precipitation treatments for nickel- 
plating solutions are widely recom- 
mended in the literature on the subject 
of zinc removal from contaminated 
solutions.* All the precipitation 
treatments rely on the absorption of 
zinc on the surface of a precipitate 


TABLE I 
pH VARIATION 


N.NaOH (ml added) pH 


3.85 

4.15 

4.80 

6.00 

6.40 

6 6.64 
8 6.74 
10 | 6.82 
14 6.94 
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furmed in the nickel-plating solution, 
followed by filtration. The precipitants 
in common use are basic nickel car- 
bonate, nickel hydroxide or ferric hy- 
droxide, and are formed by raising 
the pH of the solution by means ot 
ammonia, sodium hydroxide, lime, or 
nickel hydroxide, whichever is the 
most suitable for the particular nickel 
solution. The solution is warmed and 
a reagent is then added, such as basic 
nickel carbonate, nickel hydroxide or 
ferrous sulphate and peroxide; the 
solution is agitated and maintained 
at a temperature of about 70° C for 1-3 
hours. After filtration the pH is cor- 
rected, the solution cooled to working 
temperature and plating recommenced. 


Nickel Carbonate Process 


The method* 


favor is the basic nickel carbonate 


which finds most 
process. For this process it is recom- 
mended that the pH of the solution be 
raised to 6.8 by the addition of any 
convenient base, the temperature raised 
to 70° C, and a fine slurry of freshly 
prepared basic nickel carbonate added. 
The mixture is kept hot and well stirred 
over a period of an hour or more, and 
then filtered. 
bright-nickel solutions, which are buff- 


However, in the case of 


ered over the range pH 6.5-7, it is 
very difficult to raise the pH above 6.5, 
and it has been the author’s practice 
io precipitate at pH 6.5. 

In all the precipitation methods a 
certain amount of nickel is lost in the 
precipitate. Consequently, the most 
useful manner in which the efficiency 
of zinc removal can be compared is to 
calculate the change in the nickel/zine 
ratio before and after precipitation. 
If this ratio increases after precipita- 
tion, then the method may be of value, 
but if the figure remains constant or 
decreases, the method is of no value, 
as the same result could have been 
achieved by discarding some of the 
contaminated solution. 
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TABLE II 


Ratio EQUIVALENTS 


pH of solution 
before 


| Analysis (gm/L) 


Ratios 


NiSO..7H:0 


precipitation 


CoSO,.7H:0 Zn 


Ni/Co | NiSO..7H:0/Zn 


Original Soln. | 281 
4.9 345 
298 
6.5 256 
6.8 161 


10.5 
13.25 
12.0 
10.0 
6.25 


0.079 
0.083 
0.041 
0.026 
0.002 


26.8 
26.1 
24.8 
25.6 
25.9 


3,600 
3,600 
7,300 
9,900 
80.000 


Precipitation in bright-nickel solu- 
tions also brings down a small portion 
of the cobalt, and as the latter may 
become quite an expensive item of pre- 
cipitation, it was decided to calculate 
the change in the nickel/cobalt ratio. 

bright-nickel solution was taken 
and the zine content determined (43 
p-p-m.). This was artificially in- 
creased to about 80 p.p.m. (found 79 
p-p-m.). An aliquot of 50 ml was 
taken and titrated with N.NaOH to 
obtain some information on the pH 
variation as neutralization proceeded 
(see Table I). 

A batch of ‘experimental precipita- 
tions was carried out on a small scale. 
50-ml samples of the plating solution 
containing 79 p.p.m. zine were taken 
and the pH raised to 5.9, 6.1, 6.5, 6.8 
with the aid of the information in 
Table |. The solutions were heated to 
70-80° C and 2 ml of a thick slurry of 
freshly precipitated basic nickel car- 
honate added. The solutions were well 
stirred, heated at 70° C for a period 
of one hour, and then filtered. 


The original solution and _ filtrates 
were analyzed for nickel sulphate, 
cobalt sulphate and zinc (as metal 
in pp.m.). The NiSO,7H,0:CoSO, 
7H,O ratio was assumed equivalent to 
the Ni:Co ratio, and the NiSO,7H,O: 
Zn ratio was used as being directly 
proportional to the Ni:Zn ratio. The 
results obtained are given in Table II. 

It may be concluded that separation 
of zine is virtually complete at a pH 
of 6.8. However, a considerable por- 
tion of the nickel is also lost, while the 
Ni/Co ratio remains sensibly constant 
at all pH values. Complete restoration 
of the solution to excellent working 
conditions would have resulted, how- 
ever, at a pH of 6.5, when the final zinc 
concentration was 26 p.p.m., while 
even at a pH figure of 6.1 the remain- 
ing zine (41 p.p.m.) was still below 
the danger limit of 50 p.p.m. It would 
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seem advisable, then, to precipitate a 
bright-nickel solution at pH 6.3-6.6, 
duly considering the practical difli- 
culty of raising the pH to 6.8, and the 
resulting loss of nickel and cobalt. 

The reasonably constant Ni/Co ratio 
indicates that nickel and cobalt are 
precipitated in roughly the same pro- 
portions in which they occur in solu- 
tion. 


Liscomb’s Method 


This method® of precipitation treat- 
ment differs from the above method in 
that a solution of ferrous sulphate is 
added to the contaminated solution, 
the pH of which has been raised to 
pH 5.0-5.5 and the temperature to 
70° C. Hydrogen peroxide is added 
in exeéss of that required to oxidize 
the ferrous iron, and the solution is 
agitated to effect coagulation of the 
resultant precipitate of ferric hydrox- 
ide, and to destroy the excess peroxide. 
The newly formed precipitate is gel-like 
and has strongly absorptive powers, 
and it is on this absorbing property 
that the efficiency of the process 
depends. 


The method appears to be going out 
of favor, as at least two modern refer- 
ences refer to the unpredictable results 
and inefficient zinc removal.*: “ 

A small-scale process was carried 


out at varying pH in orde; 
some quantitative ideas of the of. 
ciency of the process. Severs! 
aliquots were taken, and the ).!{ raised 
to 5.0, 5.5, 6.0, 6.5. A solution of 
0.2 ferrous sulphate was added { each, 
and the solution heated to 70° ¢ 
Three mls of 20 vols hydrogey perox: 
ide were added to each solution 
the solutions maintained at 70) C jy 
water bath. The solutions were agi. 
tated by stirring. A_ precipitate of 
ferric hydroxide was formed in each 
case immediately on addition of the 
peroxide. After two hours the solu. 
tions were filtered and the filtrate 
analyzed for nickel, cobalt and zine, 

The values obtained are tabulated 
in Table III. 

These figures certainly indicate the 
unreliable nature of this process. |) 
no case was an increase in the nickel 
zinc ratio achieved, and, in fact. there 
is a general tendency for the nickel 
zine ratio to decrease, i.e.. less zinc js 
occluded in the ferric precipitate than 
would be expected from the original 
nickel-zine ratio. 


/btain 


and 


Low Current Density Treatment 


This treatment is becoming recog- 
nized as the most efficient means of re- 
storing a contaminated solution. 
8,9,10,11 Several writers attest to its 
efficiency, but very little analytical 
data are available on the 
Briefly stated, the efficiency of low cur- 
rent density treatment is due to the 
fact that a higher percentage of zinc 
is deposited with nickel at low current 
densities than at high current densities. 

A disadvantage of low current dens- 
ity treatment is that more cobalt is also 
deposited at low current densities. 

The phenomenon is readily observed 
in low current density areas of articles 
plated in bright nickel solutions con- 
taining zinc, where the increased zinc 


subject. 


TABLE III 
RESULTS OF SMALL-SCALE PROCEsS 


pH of solution 


Analysis of filtrate (gm/L) 


Ratios 


before 
precipitation 


NiSO,.7H.O 


CoSO,.7H:0 


Zn Ni/Co NiSO,.7H.0/Zn 


Original Soln.| 281 
| 
5.5 237 
6.0 214 
6.5 | 226 


3.600 
3,100 
3.100 
2.900 


3,300) 


26.8 
25.2 
23.1 
26.4 
25.1 


| 
0.079 | 

0.076 | 

0.076 
0.073 | 
| 0.069 | 
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ntent of the deposit causes a dark 
jor. Little information is known, 
yever, about the rate of zinc removal 
i diferent current densities, etc., and 
following work was undertaken 
vith a view to obtaining some quanti- 
utive information. 

{ degree of low current density 
matment is already in existence on 


TABLE IV 


Errect OF L.C.D. TREATMENT 


Solution Zine content 


\o. | 36 p.p.m. 


| after low current 
| density Sentiment) 28 p.p.m. 


ihe automatic plant. Here, of a total 
f 1,600 gall of solution, 350 gall are 
contained in a special low current dens- 
ity tank, through which the plating 
«lution is circulated, subjected to the 
low current density treatment and re- 
turned to the vat. Thus 22 per cent 
of the solution is being subjected to 
the low current density treatment con- 
tinuously. 

A small cell was constructed so that 
laboratory scale low current density 
treatments could be carried out. The 
cell had a volume of 4L, and each 
cathode had an area of 0.06 f* or 8.6 
in’ The cathodes were corrugated 
ina manner similar to the large-scale 
originals. The solution was agitated 
by air. 

Before the actual investigation was 
ommenced, a trial run was carried 
out. The solution was taken from the 
plant and was operated at a tempera- 
ture of 52° C, pH 4.0, and a current 
lensity of 3 amp/ft? for about four 
hours (exact figure unknown). 

The results shown in Table IV were 
obtained. 


From this case it will be seen that 

‘ven a solution of reasonably mild zinc 
ontamination will benefit from the 
low current density treatment. 
At the commencement of the work 
‘escribed below, the contamination 
"as artificially increased by the addi- 
tion of a known amount of A.R. zinc 
sulphate, e.g., 10 p.p.m. = 0.176gm/4L 
nSO,7H,0. 

For the first series of determinations 
the temperature and pH were stabi- 
ined at 54° C and pH 4.0 respectively, 
while the current density was varied. 


Table V gives details of the results, ° 


etc. From this it is evident that zine 
removal will take place even at the 
high current density of 60 amp/ft*. 
This current: density is the average 
used for bright nickel plating, so that 
even under normal working conditions 
quite rapid zinc removal is effected. 
The zinc content of the bright-nickel 
solution when equal to 40 p.p.m., is 
caused by solution of about 10 oz of 
zinc. If it were possible to ensure that 
no articles were dropped into the vat, 


TABLE V 
EFFECT OF VARIATION OF 
CURRENT DENSITY 


Reduction 
of zine 
content 
(p.p.m.) 


Time of Zine 
treat- content 
ment 
(hrs) 


Current 
density 


(p.p.m.) 
(amp/ ft?) 


50 


60 


Temperature 54°C, pH 4.0 (electrometric) 


then very little contamination would 
result. 

A factor of major importance in zine 
removal is the rate of zine removal. 
which may be expressed either as the 
zinc removed per amp hour, or the 
efficiency of zine deposition, using the 
figure LOO per cent for a deposit con- 
taining no nickel. The values given for 
the efficiency are related to the com 
position of the deposit, and were cal 
culated from the zine removed from 


solution. 


The zine removed per amp hour will 
vary with changes of current density. 
especially solution containing nickel. 
cobalt and zine. 

The figures in Table V were used to 
calculate the zinc removal in p.p.m. 
amp/hr, and the efficiency of zinc re- 
moval (Table VI). 

The results in Table VI show con- 
clusively that the efficiency of zine re- 
moval is greatest at low current dens- 
ities. From the point of view of the 
time required to “clean” a contami- 
nated solution, however. it would be 
much quicker to treat at high current 
density. This would, in turn, amount 
to a considerable loss of nickel (and 
cobalt), but perhaps it would be pos- 
sible to choose articles which either had 
a smooth shape, with no sharp re- 
cesses, etc., or which in any case would 
require nickel finishing, and plate on 
to these articles, using them, in fact, 
as the cleaning cathodes. 

This system has already been in use 
in practice, when articles of smooth 
shape are plated after a small batch 
of articles having deep holes and _re- 
cesses. This selection of work can be 
carried out frequently and for con- 
siderable periods of time as soon as 
it is realized which types of work will 
introduce zinc contamination. 

Perhaps the best system yet devised 
consists of continually circulating the 


TABLE VI 


Zinc REMOVAL 


| 
Run | Current C.D. 
No. | (amps) | (amp/ft?) 


Time 
(hrs) 


Ampere 
hours 


Zine removed 
p.p.m. 
amp/hr) 


Decrease 
in zine 
conc. ‘p.p.m.) 


Efficiency 
per cent 


| 0.06 4.2 
0.18 1.5 
0.30 4.45 

0.90 4.6 

1.80 44 


3.6 1.3 


0.25 9 
0.81 13 
1.34 7 


15.5 
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solution through the plating vat and a 
low current density vat. In this way 
a proportion of the solution is under 
continuous low current density treat- 
ment. 

Information supplied by the New 
Jersey Zinc Company*® suggests that 
a current of 5 amp/hr/gall be used for 
the removal of zinc contamination at 
a current density of 5 amp/ft’. 

The information already obtained, 
and tabulated in Table VII was used to 
calculate the zinc removal at a current 
of 5 amp/hr/gall. 

The figures given for zinc removal 
at a current factor of 5 amp/hr/gall 
are, of course, only approximate, as 
the rate of zinc removal will decrease 
as the zine content of the solution de- 
creases, but an idea of the current 
density for use on the production plant 
is given. 

Other factors which may have some 
influence on the rate of zinc removal 
by low current density treatment are 
temperature and pH. A series of low 
current density treatments was carried 
out on a bright nickel solution at differ- 
ent pH, e.g., 2.8, 4.0, 5.6. At pH 5.6 
the solution was distinctly turbid, 
probably due to precipitation of nickel 
formate. A constant current density 
of 3 amp/ft® and temperature of 54° C 
was used. The results are given in 
Table VIII. 

These results indicate that pH has 
very little influence on the rate of zinc 
removal. It appears that more acid 
conditions up to pH 2.8 do favor the 
deposition of zinc, but the difference 
obtained between pH 2.8 and 4.0 does 
not warrant the additional work in- 
volved in correcting the pH. 

The effect of temperature was in- 
vestigated in a similar manner, keep- 
ing the current density constant at 
3 amp/ft®? and the pH at 4.0. The 
results appear in Table IX. 

The effect of temperature is obvi- 
ously very slight, and as it is more 
convenient to use the working tem- 
perature of the plating solution as the 
temperature of the solution in the low 
current density vat, that temperature 
is always used. 

A discussion of the relative merits of 
precipitation and low current density 
treatments will, of course, take into 
account the time factor. As regards 
efficiency and reliability, low current 
density treatment is far superior to 
precipitation methods of removing 
zinc. In addition, no adjustment of 
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TABLE VII 
Zinc REMOVAL (aT 5 Amp/Hr/GALL) 


Current density | Amp hours/ 


gallon 


Actual zine 
removed (p.p.m.) 


Zinc remo, 
5 amp hr/ gall 


0.26 
0.91 


9 180 
13 72 
7 94 
13 14 
9 
18 


TABLE VIII 


Errect oF L.C.D. 


oN Zinc REMOVAL 


Time of Zinc 


treatment 


content (p. 


Zine Zine removed 


p.m.) | removed (p.p.m.)| per amp hr (p.p.m,) 


0 64 
1.1 62 
2.0 59 
4.0 55 


12.9 


0 70 
2.25 66 
4.2 61 


0 63 
0.95 61 
2.0 59 
4.25 56 


Temperature 54°C. Current density 3 amp/ ft? 


TABLE IX 
EFFECT OF TEMPERATURE 


Zinc 


content (p.p.m.) removed (p.p.m.) | (p.p.m./amp hour) 


| Zine | Zinc removed 


| 
| 12 


pH 4.0. Current density 3 amp/ft?. 


temperature or pH is required. The 
only disadvantages are: (1) A small 
amount of current is being used which 
is wasted as regards plating. (2) A 
portion of the nickel is lost when plat- 
ing out the zinc. The same remarks 
apply to cobalt. (3) A considerable 
time is required to “clean” a badly 
contaminated vat, especially if a very 
low current density is used. 

However, the disadvantages of time 
may be quite easily overcome by the 
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use of a circulatory system, and sub- 
jecting a portion of the solution to 
continuous low current density 
work,?: & 9. 10, 11 

Precipitation methods become of use 
when serious contamination is diag- 
nosed and rapid treatment is essential 
Of the classical methods described in 
the literature that employing basi 
nickel carbonate as precipitant \s most 
frequently used. It was foun during 

(Concluded on page 12”) 
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hop Problems 


Abrasive Methods—Surface Treatments—Contro! 
Electroplating —Cleaning—Pickling—Testing 


METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gratefully received and the 
sender's name will be kept confidential, if desired. 


Dipping After Electrocleaning 


Question: What is the best type of 
dip to use to insure good adhesion of 
the copper strike and copper plating 
alter parts have been electrocleaned? 


Answer: The most universally used 
acid dip after electrocleaning is a 2-5% 
solution of sulfuric acid. Some prefer 
to substitute hydrochloric or fluo- 
boric acid for the sulfuric acid, espe- 
cially for white metals containing a 
high percentage of lead, as the com- 
pounds formed on lead alloys with the 
latter acid are more soluble, and rinse 
off easier. In both cases, the parts are 
left in the acid dip until gassing just 
begins, then they are rinsed thoroughly 
before placing in the plating solution. 


Color Plating 

Question: Can you give us any in- 
formation on a process for color plat- 
ing? 

G. E. P. 

Answer: The “color” plating proc- 
és you mention is probably the proc- 
ess developed by the United Chromium 
Corp. called “Electrocolor”. This proc- 
ess is covered by patents, and is avail- 
able under licensing agreements. It 
can be applied directly over copper, 
brass, silver, and gold, but steel and 
tine parts require a preliminary coat 
of copper or nickel. Many beautiful 
and unique effects can be produced 
by the process, and it is suggested that 
you contact the above firm for more 
complete details. 


Green Film After Nickel Plating 

Question: 
small screws, we often find a green- 
ish film left on the threaded section 


In barrel nickel plating 


after plating and rinsing, in spite of 
the fact that the rest of the screw seems 
to be all right. Can you tell us what 
is causing this trouble? 


F. S. 


Answer: 1 believe your problem 
is one of inadequate rinsing, which 
leaves a film of the nickel solution trap- 
ped in the small recesses of the threads. 
When this film dries out, the green 
color of the nickel salts remains. You 
should make sure that the rinsing is 
thorough, shaking the basket of parts 
several times in each rinse to be sure 
that all surfaces are rinsed off. Parts 
that are small and pack tightly in the 
baskets are subject to this type of 
trouble, and require special attention 
to the rinsing stages. 


Stripping Copper Stop-Off from 
Carburized Parts 


Question: We are using the electro- 
lytic method for stripping off the cop- 
per plating used as a stop-off for car- 
burizing. The bath contains 12 oz./- 
gal. of Sodium Cyanide and 2 oz./gal. 
of Caustic Soda. We are getting a 
black smut on the parts which we now 
have to wipe off in order to complete 
the stripping. Can you suggest a better 
method, or tell us what is causing this 
smut to form? 


L. G. J. 


Answer: The film, or smut, that you 
are getting on the carburized parts in 
the electrolytic cyanide strip is prob- 
ably a film of carbides, which are 
highly concentrated at the surface of 
such parts. You can check this by 
stripping parts that have been simi- 
larly copper plated but not carburized. 
If the film is composed of carbides, 
they may be removed by dipping into 
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concentrated nitric acid, which will 
dissolve them without attacking the 
steel surface very much as long as 
water is kept out of the acid bath so 
that it is not diluted too much. 


Stripping Excess Soft Solder 
from Joints 


Question: In our production we use 
a large number of soft soldered joints 
in joining copper parts. A certain 
amount of this solder spreads out over 
the adjacent surfaces and causes an 
unsightly appearance. We would like 
to remove this excess solder by strip- 
ping, if possible. Can you give us any 
suggestion on this? 


M. R. J. 


Answer: As far as we can deter- 
mine, there has been no reference to a 
specific stripping bath for lead alloys 
from copper, but the following bath 
has been used for stripping lead from 
silver, and might be worth a try; 
Glacial Acetic Acid 
30% Hydrogen 
Peroxide 


95% by vol. 


Immerse at room temperature. 


Another method to try would be a 
reverse current treatment in 4-6 oz./- 
gal. solution of caustic soda. 

Either of these two methods will be 
facilitated if the film of solder can be 
spread out as thin as possible, or wiped 
off the parts while still molten. 


Rust Prevention of Pickled Parts 


Question: What do you recommend 
for the prevention of rust on freshly 
pickled steel parts? We have tried 
rinsing them in hot .1 oz./gal. chromic 
acid solution, but after a week or so 
the parts begin to rust again and re- 
quire pickling a second time. 


M. D. 


Answer: The final rinse in chromic 
acid that you are using will inhibit 
corrosion of steel parts for a short 
time, but not as long as a week, es- 
pecially in the humid summer atmos- 
pheres. A better method would be to 
dip the rinsed and dried parts in a 
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light rust-preventative. a number of 
which are offered by various manu- 
facturers in types leaving a dry, in- 
visible film to those leaving a heavier 
wax or grease-type film. These ma- 
terials will afford protection up to sev- 
eral months, depending on the type 
used. A list of suppliers of these rust- 
preventatives is being sent to you. You 
might also consider putting a light 
phosphate coating on the parts. These 
coatings can be applied in a_ few 
minutes in a dip operation, and would 
be especially good if the parts are sub- 
sequently going to be painted. Pro- 
tein films have recently been  an- 
nounced that afford excellent protec- 
tion. These are also applied in regular 
dips, and can easily be stripped off 
again if further processing demands 
it. Tear sheets describing this process 
are also being forwarded, as well as a 
list of firms marketing the phosphate 
type coatings. 


Chrome Contamination in Copper 


Baths 


Question: 1 have been having some 
trouble with my cyanide copper plat- 
ing and believe that it is due to con- 
tamination of the bath with chromic 
acid from the plating racks which are 
also used for our chrome work. Is 
there any way to remove this chrome 
from the copper solution? 


Answer: The use of small amounts 
of Sodium Hydrosulfite has been used 
to remove chrome from cyanide cop- 
per baths. About 1 oz. of this com- 


pound is dissolved in warm water and 
added to every 100 gals. of copper 
solution. This addition of hydrosul- 
fite reduces the chrome to the trivalent 
state when it precipitates out and set- 
tles to the bottom of the tank or may 
be removed by filtration. The puri- 
fication works almost immediately, 
therefore there need be no shutting 
down while this addition is made, and 
the bath can be used immediately 
afterwards. 


Metallizing Picture Frames 


Question: Can you tell me what 
methods could be used for putting a 
metallic plating on large picture frames 
and mirror frames? At present gold 
leafing is quite widely used, but this is 
too long and costly. The frames are 
made of wood and other non-conduc- 
tors. 


F. 


Answer: In order to put a metallic 
coating on the frames, a film of con- 
ducting material must first be deposited 
on the surface. This could be done 
with a silver spray after first rendering 
the surface non-porous. Once the part 
has been filmed over with a conducting 
substance, it could then be plated, 
either in a tank or by a brush method. 
The latter method requires very little 
equipment and would be best for small 
operations. The names of firms that 
supply materials for the processes men- 
tioned are being sent to you. You 
might also consider some of the newer 
metallic lacquer finishes, which while 
not actually metallic, appear very simi- 


lar to metallic coatings. For 
cation such as yours they <)), 
suitable. 


Analysis of Cleaners 


Question: Can you furnish | 
a volumetric method for deterinip. 
the silicate, sodium carbonate. 
trisodium phosphate in terms 
ounces per gallon. An attempt to ana. 
lyze for carbonate such as in a ¢\ anide 
copper bath did not work. 


A.D.S 


Answer: To the best of my knowl. 
edge, there are no volumetric methods 
for determining silicon. You will haye 
to dissolve the sample, dehydrate with 
sulfuric or perchloric acid, and {ilte 
off the silica, which can then be je- 
nited and weighed. The phosphorus 
can be determined in the filtrate from 
the silica determination. Carhonates 
cannot be precipitated with barium 
chloride in a mixture such as this due 
to the presence of the phosphates and 
silicates, which also precipitate. The 
carbonate could be determined in a 
manner similar to that used for bak- 
ing powders and like materials, where 
the sample is acidified and the CO, gas 
collected. The American Society for 
Testing Materials has issued specifica- 
tions for the analysis of commercial 
metal cleaners (Spec. D800-45). but 
the methods are quite involved and 
probably more precise than is required 
for routine checking. A good rapid 
method for checking commercial metal 
cleaners for the usual constituents is 
badly needed in the finishing industry. 


is with 


PROFESSIONAL 
DIRECTORY 


JOHN W. MAGLY 


Consulting Chemical Engineer 
ELECTROPLATING PROCESSES 
DEVELOPMENT—ANALYSES 
TROUBLESHOOTING PLANT PROCESSES 
2731 Vine St. Cincinnati 19, Ohio 
Avon 3977 


G. B. HOGABOOM JR. & CO. 
Consulting Chemical Engineers 
Metal Finishing—Electrodeposition—Testing of de- 
posits—salt spray, thickness, composition, porosity. 
Solution analyses, plant design, process development. 
44 East Kinney St. Newark 2, N. J. 
MArket 3-0055 


JOSEPH B. KUSHNER, Ch.E. 
Metal Finishing Consultant 
Problems in Automatic Plating, Electro- 
forming and Plastic Plating; Plating 
Plants Installed. 

233 W. 26th St., New York 1, N. Y. 


We analyze all plating solutions. Very 
reasonable. 24 hour service. Information 
sent on request. 


PLATERS’ LABORATORY SERVICE 
648 JACKSON AVENUE 
ELIZABETH, NEW JERSEY 
Elizabeth 2-8608 


‘““ELECTROCHEMICAL 
TECHNOLOGY” 


E. J. HINTERLEITNER 
and 
Associated Engineers 


669 SUMMIT AVENUE 
WESTFIELD, NEW JERSEY 
Phone: Westfield 2-4766 


UP-TO-DATE CONSULTING SERVICE 


for the 
METAL FINISHING INDUSTRY 


PLATERS TECHNICAL 
SERVICE, INC. 


ELECTROPLATING AND 
CHEMICAL ENGINEERS 


A complete service for metal finishers 
including solution and deposit analyses, 
process development and plant design. 


New York Laboratory 
59 East 4th St. New York 3 
ORchard 4-1778 
Chicago Laboratory 


509 S. Wabash Ave. Chicago 5 
Harrison 
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Designating Metallic Surface Treatments 
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Patents 


Brush Holder 


U.S. Patent 2,442,480. Carl M. An- 
derson, assignor to Elliott Co. 


A brush holder comprising a pair 
of axially spaced supporting members 


provided with opposed circumferen- 
tially spaced V-shape notches pointing 
toward their axis, and a plurality of 
spacing members having their ends 
rigidly mounted in said notches, each 
of said spacing members being bent 
into the form of a channel, and pairs 
of said spacing members that are adja- 
cent each other forming brush-receiv- 
ing slots between them having sub- 
stantially parallel side walls. 


Cleaning and Electroplating 
Process 


U. S. Patent 2,442,195. James T. 
Clenny, assignor to General Electric 
Company. 

The process of cleaning and copper 
plating the surface of a ferrous metal 
article which comprises immersing said 
article in a fused caustic soda bath con- 
taining from one to ten per cent copper 
oxide and heated to a temperature of 
from 400 to 500° C. and while the 
article is continuously immersed in 
said bath passing a direct current 
through said bath and article to sub- 
ject the article to the following series 
of electrolytic operations: (a) as the 
anode for about one minute at a po- 
tential of about 3 to 6 volts and at 
a current density of from 150 to 200 
amperes per square foot to remove or- 
ganic matter from the surface of the 
article; (6b) as the cathode at the same 
current density for about seven minutes 
until adherent rust and scale are re- 
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moved; (c) as the anode at a current 
density about one-tenth the value em- 
ployed in steps a and b to remove 
spongy copper deposited during step 
b; and (d) as the cathode at a current 
density of about 25 amperes per square 
foot to deposit on the surface of said 
article a homogeneous coating of 


copper. 


Rust-Preventive Composition 


U. S. Patent 2,442,581. John W. 
Bishop, assignor to Tide Water Asso 
ciated Oil Co. 


A rust-preventive composition com- 
prising a liquid hydrocarbon in major 
proportion having dissolved therein a 
minor proportion, sufficient to sub- 
stantially inhibit rusting of metal sur- 
faces, of a salt formed by an oil-soluble 
alkyl acid ester of phosphoric acid con- 
taining an alkyl group of about eight 
to about eighteen carbon atoms with 
the ring nitrogen of an oxazoline com- 
pound in which at least one of the 
ring carbon atoms carries a long chain 


alkyl group. 


Wear Plate for Shot Blast 
Machines 


U. S. Patent 2,442,678. Michael 
Dybiec. 


In a shot blast machine, means for 


feeding shot, means for throwing shot 
outwardly in directions at right angles 
to the line of feed, and a wear plate 
disposed to intercept the lines of travel 
of certain of said shot when thrown, 
said wear plate being provided on its 
surface facing said shot throwing 
means with ribs extending transversely 
of said lines of travel. 


Cleaning and Polishing 
Composition 

U. S. Patent 2,442,024. Herschel GC. 
Smith, Mark L. Hill and Troy L. Can- 
trell, assignors to Gulf Oil Corporation. 

A composition of matter suitable for 
cleaning the coated metal surfaces of 
automobile bodies which comprises a 
major amount of water, a hydrocarbon 
solvent dispersed in the water in an 


amount sufficient to assist in 

of grease and other hydrocar!, 

ble soil, an abrasive powder d) 

in the water in an amount sufi 

assist in mechanically remoy; 

and small amounts, sufficient 

hibit corrosion, of a water-in->!y 
higher aliphatic amine salt of 2-cihy). 
hexyl, 3-methyl-butyl ortho-phosphori 
acid and a water-soluble salt o{ 9. 
ethyl-hexyl, 3-methyl-buty! ortho-phos. 
phoric acid, said composition faving 
a pH in the range 6 to 8. 


Method of Improving the 
Corrosion Resistance 
Chromium Alloys 


U. S. Patent 2,442,223. Herbert H. 
Uhlig, assignor to General Electric 
Company. 

A process for improving the corro- 
sion resistance of an alloy containing 
less than 12% chromium, the remain- 
der being principally metal of the 
group iron and nickel which comprises 
heating the alloy in a moist hydrogen 
atmosphere at a temperature high 
enough to produce a coating of Cr,0, 
on the alloy, the ratio of hydrogen and 
water in said atmosphere being such 
as to oxidize the chromium but not the 
principal metal in the surface of said 
alloy, and thereafter reducing the said 
Cr,O, coating to chromium metal by 
heating said coated alloy in an atmos- 
phere of pure dry hydrogen. 


Abrasive Dise Holder 


U. S. Patent 2,439,751. Gustav A. 
Olsen assignor to Albertson & Co. 
In an abrasive disc holder, a hub 

comprising a first hub member having 

an outwardly projecting flange, a sec- 
ond hub member co-axial with séid 
first hub member and having an out: 
wardly projecting flange in face-to-face 

relation to the first-mentioned flange. a 

plurality of spaced pins rigidly at- 


tached to one of said flanges and each 
passing loosely through an opening in 
the other of said flanges, a cushion of 
resilient material clamped between 
and separating said flanges and operat: 
ing as the torque transmitting medium 
between said hub members, and means 
for attaching an abrasive disc to said 
second hub member. 
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COMBINATION THAT HARD BEAT 


All subsequent cleaning oper- 

ations are reduced to a minimum by 

using K W alkaline cleaner and SOAKLEEN 

emulsion type cleaner together in the pre-soak opera- 

tion. These two fast acting, efficient and: economical 

cleaners do a real job of removing oils and stubborn COWLES : 
soil when used in combination. _ TECHNICAL 


SERVICE 
K W Cleaner alone will handle all cleaning operations ON REQUEST 


after the soak cleaning. It can be used in still tanks— 
with or without electric current—and in all standard 
washing machines. 


PROMPT SHIPMENTS FROM LOCAL STOCKS 


FORMERLY THE COWLES DETERGENT COMPANY 


METAL CLEANER DEPARTMENT ° CLEVELAND 3, OHIO 


METAL FINISHING, October, 1948 


al 

u- A 

ed 

ng 

| 

. 
ASG 
rie a 
} 
ro- 
ng 
in- 
the 
ses 

en 
gh 
nd 

h 

the 
aid 

by 

’ 
1ub 

ing 

3 

- 
Aid 

yut- 

a 

ace 4 

B, a 

> 

93 


Process of Producing Predeter- 
mined Metallic Patterns 


S. Patent 2.443.119. Milton D. 
Rubin. 


The method of producing a prede- 
termined pattern of metallic members 
secured to an insulating base which 
comprises preparing an insulating base 
member having an electrically-conduct- 
ing surface with a coating of a photo- 
chemically-active material normally 
soluble in a selected developing fluid, 
said material being adapted to be 
changed into a form insoluble in said 
developing fluid when subjected to 
actinically-active radiations, shining 
said radiations onto said coating while 
blocking off said radiations along the 
predetermined pattern to be repro- 
duced, whereby said coating, where it 
said radiations is 
changed into its insoluble form, cover- 


is subjected to 


ing said coating with a film of greasy 
ink, dissolving the remaining soluble 
coating by said developing fluid to ex- 
pose the underlying conducting surface, 
covering the remaining surfaces bear- 
ing the greasy ink with powdered in- 
sulating plastic material having a melt- 
ing point substantially below the melt- 
ing point of said insulating base, melt- 
ing said powdered insulating material, 
allowing said melted insulating mate- 
rial to reharden, plating metal upon the 
exposed conducting surface, and re- 
moving the last-named insulating ma- 
terial, the greasy ink, the insoluble por- 
tions of said coating and the conduct- 
ing surface beneath it to expose the 
underlying insulating base member, 
leaving said predetermined pattern of 
metallic members secured to said insu- 
lating base member. 


Apparatus for Cleaning Articles 
and the Like by Liquid Dip 
Agitation 
Ul’. S. Patent 2,442,675. Marcel C. 
Boss, assignor to Mabor Co., Inc. 


Cleaning apparatus of the character 
described, comprising in combination 
a tank providing a reservoir for clean- 
ing liquid, a rock shaft journalled 
thereon, a rock arm fixed on said rock 
shaft to oscillate over the liquid reser- 
voir in said tank, a dipping basket 
supported on said rock arm for carry- 
ing the pieces to be cleaned into and 
out of the liquid in said reservoir, a 
rock shaft actuating lever fixed on said 
rock shaft, a motor supported at least 
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in part by said actuating lever in 
counterbalancing relation to the load 
lifted by said oscillating rock arm, a 
crank arm rotated by said motor, and a 
link pivotally connected to a_ fixed 
point and to the free end of said crank 
arm to cause said motor and its sup- 
porting rock shaft actuating lever to 
oscillate as the motor rotates. 


Method of Silvering Surfaces 


U. S. Patent 2,439,654. Romay A. 
Gaiser and Paul T. Mattimoe, assign- 
ors to Libbey-Owens-Ford Glass Co. 

The method of producing a metallic 
coating on a synthetic organic plastic 
surface, comprising exposing said sur- 
face to the vapors of the tetrachloride 


of an element of the fourth group of 
the periodic table having an atomic 
weight between 28 and 48, wetting the 
surface so exposed and forming a coat- 
ing of metal on the wetted surface by 
the application of a mixture of a sil- 
vering solution and a reducing solution 
thereto. 


Electroplating Method and 
Electrolyte 


U. S. Patent 2,443,600. Allan E. 
Chester, assignor to Poor & Co. 
An alkaline aqueous cyanide plating 
bath electrolyte containing in solution 
a plating metal which forms complex 
cyanides and a sparingly soluble al- 
kaline earth metal gluconate, said elec- 
trolyte normally tending to form a 
bath soluble alkaline carbonate during 
electrodeposition of the plating metal 
and the quantity of said gluconate 
| therein being effective to react with 
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and precipitate said bath - 
bonate as an insoluble ca; 

In electroplating of work 
an aqueous bath containin. 
salts of the plating metal ay 
and wherein the work is | 
and bath soluble carbonates 
during the electroplating 
the method of obtaining rapid ole, 
deposition which consists i) ipplying 
to the cathode with respect to {he 
a pulsating direct current. voltag 
whose instantaneous value js aly. 
positive, and maintaining calcium oly 
conate as an addition agent in Susper 
sion in said bath, the quantity of said 
calcium gluconate being effective 
react with and precipitate said 
soluble carbonates as insoluble caleiyy 
carbonate. 
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pH-Responsive Glass Electrode 


U.S. Patent 2,444,845. George A, Per. 
ley, assignor to Leeds and Northrup Co 


A pH-responsive electrode of glass 
having a sodium error not exceeding 
1 pH at 2N sodium at 12.6 pH at tem. 
perature 25° C. to 35° C., whose volt. 
age/pH characteristic is reproducible 
throughout the range 0 pH to 14 pl. 
and whose composition is represented 
by a prefusion mixture consisting of 
silica, lithia, at least one alkaline earth 
metal oxide, and at least one of the 
oxygen modifiers of the group consist: 
ing of TeO,, P.O,, TiO,, As,0.. 
Cb.0,, Ta,O,, ThO,, B,O, and_ the 


rare earth metal oxides. 


Detergent Briquette 


U. S. Patent 2,444,836. James Doug- 
las MacMahon. 


A detergent briquette 
stable, hard, strong and _non-deliques- 
cent, consisting of a dense crystalline 
aggregate consisting essentially of the 
following constituents in proportions 
by weight within the respective indi: 
cated ranges: total water about 5 
50%, at least one detergent of the 
group consisting of sodium carbonate 
and trisodium phosphate aggregating 
from about one-tenth to about one-hall 
the total formula weight, about 1-50" 
of a sodium borate, up to about 50" 
of a sodium polyphosphate including 
not more than about 15% of the pol) 
phosphate of the group consisting 0! 


physically 


‘sodium tetraphosphate and sodiun 


().25- 


hexametaphosphate, and abou! 


5% of a non-saponaceous alk:ili-stab 
organic synthetic detergent. 
(Continued on page 
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New Methods, Materials and Equipment 
Finishing Industries 


for the Metal 


pH Test Papers 


Paul Frank, Dept. MF, 118 E. 
New York 16, N. Y. 

\nnouncement has been made by the 
above firm that they are now offering 
wain to the plating industry a com- 
plete line of pH test papers for rapid 
and accurate checking the acidity or 
alkalinity of various plating, cleaning, 
and processing baths. 

These papers are offered in various 
ranges from a pH of 0.4-13.1, and for 
both buffered and unbuffered solu- 
tions. Each test paper covers range 
of about 1.5 pH, but wide-range pa- 
pers covering the entire range are also 
wailable for rapid, approximate check- 


28th 


fing. The papers are boxed in lots of 


20 strips. 

For special applications, this firm is 
prepared to offer specially prepared 
papers. 


Corrosion-Proof Vacuum Pump 


The General Ceramics Co., Dept. MF, 
o/ Keasbey, N. J. 

The above 
chemical 


firm 
stoneware 


is producing a 
corrosion-proof 
vacuum pump of the rotary seal type, 
ielieved to be the first time a vacuum 
pump of this construction has been 
produced in this country. It is built 
handle corrosive gases (with the 
exception acid and 
austic alkalies) under positive and 
uegative pressures up to a full atmo- 
sphere for vacuum 
spheres for pressure. 
Its entire “wet end” 


of hydrofluoric 


and two atmo- 


is of armored 
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chemical stoneware and it 
any type of sealing fluid 
the limitations noted above. 


will take 
gas with 
It is ad- 
mirably suited for handling wet chlo- 
rine and related products, 
to the manufacturer. 

The pump is at present furnished in 
a 24” size only, but very shortly will 
be availsble in 114” and 3” sizes. Di- 
rect or belt drive as desired ‘can be 
had on all sizes 
rators and cooling coils will also be 
furnished. Full 


according 


and stoneware sepa- 


information may be 


had by wriiing the company direct. 


Lead Anode Improved by New 
Alloy 

Division Lead Co.. 
W. Kinzie S! 
Both 
Diveo 


Dept. MF, 836 
.. Chicago 22, Ill. 
service life and efficiency of 
Lead Anodes are increased 
through use of a new alloy developed 
by the above manufacturers of 
lead, solder and lead alloy products. 
The alloy, a unique combination of 


tin, antimony and lead. 


firm, 


is now being 
used in the manufaciure of all Diveo 
71-Point and Diveo 39-Point Lead 
Anodes. Production plating service 
over a period of many months has re- 
vealed ihat the alloy affords far greater 
resistance to chromic acid and higher 
electrical conductivity than plain lead 
or antimony lead alloys. 

Additional information furnished on 
request to the manufacturer. 


Low-Speed Buffing Lathe 
The Standard Electrical Tool Co.. 
2503 River Road, Dept. MF, 
nati 4, O. 
The above 
of Infinitely 
and Polishing 


Cincin- 


firm has added to its line 
Variable Speed Buffing 
Machines a Jack-Shaft 
construction which permits an infinite 
low-speed range, or a 2-in-] arrange- 
ment to deliver both the low-speed 
and the | 


The conventional infinitely variable 


igh-speed range. 
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Recent Developments 


speed buffer-polisher represents a speed 
53000 R.PLM. 

ihroueh the 
With the Type 


there is 


range from 1500 to 


complished “Speedial” 
3VJ2_ illus- 
available infinite 
from 600 to 3600 R.P.M. 
3VJ similar to the above 
furnished only 


control. 
trated 
speed range 
The Type 
lor the infinite slow 
speed range; this can be any 2-to-] 
ratio: for example, 600 to 1200 R.P.M., 
700 to 1400 R.PLM., ete. 

The illustration is of the 
3VJ2 equipped with 3HP 
closed spindle and four ball bearings. 
Also available in | and 2 HP sizes and 


optional with the two ball 


Type 


motor. en- 


bearings 
and open spindle construction. 
is desirable 


This slow speed range 


in many plastic manufacturing proc- 


esses, various industrial experimental 
laboratories. ete. 
D.C. 


Power Supplies for 


Laboratory Use 
W. Green Electric Co., Dept. MF, 
130 Cedar St.. New York 6, N. Y. 
Although many types of high volt- 
age D.C. 
able. little attention has been paid by 


laboratory supplies are avail- 
rectifier manufacturers to producing 

high amperage unit for laboratory 
use. To meet this need, the above firm 
offers the “Maulti-Rectifier” 
power supply. These units, 
for operation from 220 or 
three-phase A.C., 
bility in D.C. output. 

For example, the MRL Multi-Recti- 


fier incorporates six selenium rectifier 


type of 
designed 
volt 
feature unusual flexi- 


sections which may be quickly inter- 


: 

‘ 

4 

3 
95 


— Offers No Problem: 


MOUNTED 
ON WALL 


ON FLOOR 


Nandrsceid 


COMPANY 


S10 FULTON STREET 


CHICAGO 7, 


1. Base angle 
adjustment 


2. Leaf spring 
tension belt 


3. Belt tension 
adjustment 


4. Convenient belt 
tracking adjuster 


Operates in locations where 
use of ordinary 
idlers is impossible 


Compact, convenient, just what you want in 
the way of a back stand idler that will fit 
limited space. No need to rearrange machines 
as you can attach the Universal Presto Back 
Stand Idler to the wall, ceiling, bench or on 
the floor. Limited space is no handicap. 

This back stand is of sturdy and rugged con- 
struction... built for long dependable service. 
It has 12 inch belt tension adjustment (crank 
operated), leaf spring tension to keep abra- 
sive belts tight... it is easily changed from 
right to left hand operation ... belt tracking 
adjustment is provided. The balanced pulley 
is 10 inches in diameter with 6% inch face. 
It is equipped with sealed ball bearings pack- 
ed in grease. Write today for full information. 


Selective Distributorships Available 


MA 


rousnine LaTHE FLANGES, COLLA™ anurs aceew POINTS + 


RAKES POLISHING WHEEL BUSHINGS 


EMERY TRouGHs + BALANCE WEIGHTS. Aways» ruse suPPorRT « 
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connected to provide a choi of {oy 

D.C. ranges: | 
0-8 volts, capacity 100 
0-16 volts, capacity 50 
0-24 volts, capacity 35 
0-48 volts, capacity 18 


At any voltage and curren: 


peres 
peres 
peres 


the out- 


t 


put has a ripple content of only about 
5%. 

In addition to standard “Multi-Ree- 
tifiers,” custom-built units are avail: 
able with special features, such as ex- 
tension of the range to include 96 volts. 

Literature describing standard 
“Multi-Rectifiers” is available on re. 
quest. 


Rotary Automatic Polisher 


Square Deal Machine Co., Inc., Dept 
MF, 8695 Otis St., South Gate, Cali/ 


Announcement is made by the abov: 
firm of their improved rotary auto 
matic polishing machine which, it 's 
claimed, incorporates the finest 1 
workmanship and materials. It fea 
tures totally enclosed fan-cooled motors 
with V-belt driven shaft for prope! 
speed to the work. Geneva motion in 
cludes index type table with hardened 
precision machined parts for long life. 
driven by a vari-speed motor to com 
trol the pieces per hour. 

The unit also has floating, spring 
loaded heads with hydraulic reco! 
cylinders adjustable to all angles, 
feature which makes it unnecessal) 
continually to adjust the head to com 
pensate for wheel wear, and uniformity 
of pressure against the work is mail 
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i-Rec 
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aS eX- 
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above 
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t fea 
10tors 
on in 
dened 
life, 


con: 


spring 


recoil 
les, a 
assar\ 
com: 
rmity 
main: 


tained, Which produces a uniform pol- 
ish, it is claimed. 

The machine is reported to be com- 
pletely wired with magnetic starters 
and push button stations for ease of 
control. The work range of the ma- 
* js announced as being from 200 

9 2.000 Pe. per hour and work size 
can range from tiny fountain pen caps 
to 10 or 12 quart cooking utensils. 
The capacity is up to 20” diameter 
pieces of work. 


Filters for Highly Corrosive 
Solutions 

Titeflex, Inc., Dept. MF, Freling- 
huysen Ave., Newark 5, N. J. 

A new series of filters constructed 
of Saran-lined steel pipe and fittings 
and rubber-lined filter and precoat 
tank has been announced by this com- 
pany. 

Designated as series SLA, the new 
Titeflex filters can be used in the plat- 
ing and chemical industries as well as 
in other industries where corrosive 
liquids are filtered. Both Saran and 
hard rubber have superior resistance 
to most of the common organic and 
inorganic chemicals. The filter parts 
lined with these materials combine a 
high degree of corrosion resistance 
with the supporting strength of steel 
backing. 

The Titeflex SLA filters can be used 
at temperatures between O° F and 
180° F. for general service. Both the 
Saran-lining and the rubber-lining have 


excellent insulating properties and, 
therefore, help maintain an even tem- 
perature in the solutions being filtered. 
They also exhibit very good resistance 
to erosion and abrasion. 

The SLA series uses the same filtra- 
tion principle as other Titeflex filters; 
that is, a rigid synthetic membrane of 
porous stone is used to support a fil- 


Magnus Aja-Dip Machine. 
2--2 5 Magnus Hot Dip Tank. 
3--35 Magnus Hot Dip Tank. 
4--25 Magnus Hot Dip Tank. 

g 2--25 Magnus Hot Dip Tank. 
6--23 Magnus Dryer. 


Magnus Cleaning Gives IO TIMES THE 
OUTPUT AT HALF THE COST of Former Method 


The Company: 


The Cleaning Job: 


Former Method: 


Magnus Method: 


Results: 


Large eastern manufacturer of metal 
toys, wrenches, shears, hammers, etc. 


Removing oil and drawing compounds 
from a wide range of parts prior to heat 
treating or enamelling. 


Vapor degreasing. Parts to be painted, 
hand wiped. 


Painted parts cleaned in a 75 Magnus 
Aja-Dip Cleaning Machine, using Mag- 
nus 94 XX. Rinsed in water in a Magnus 
25 Hot Dip Tank, dipped in weak phos- 
phoric acid in another 25 Hot Dip Tank, 
rinsed again in water, and finally 
dipped in weak chromic acid in a third 
23 Hot Dip Tank. 


Heat treated parts cleaned in the same 
25 Aja-Dip Machine with 94 XX, then 
rinsed in water in a 25 Hot Dip Tank 
and dried in a Magnus £3 Drying Oven. 


Production 10 times that of former 
method. Parts are cleaner with no hand 
work. No toxic fumes. User says, “We 
figure our savings in material and labor 
at 50%." 


The Magnus Aja-Dip Cleaning Machine with the suitable 
Magnus Cleaner can cut your costs and boost production, too. 
Write for suggestions on improving your present methods. 


MAGNUS CHEMICAL COMPANY 
11 South Ave., Garwood, N. J. 
In Canada — Magnus Chemicals, Ltd., 4040 Rue Masson, Montreal 36, Que. 
Service representatives in principal cities 
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LOW-COST LUSTER-ON* ON ZINC 
OUTLASTS CHROME ON NICKEL } 2 jo | ! 


Yes—thickness for thick- 
__ness, Luster-on-dipped 
» zinc matches brilliance 
nd color, costs far 
dess, protects 12 

© times as long! 


On screws and similar closures where plating thicknesses are limited, 
it's thickness-for-thickness protection that counts. Now user tests in 
salt-spray cabinets prove conclusively that barrel-plated zinc screws 
basket-dipped in cold Luster-on resist corrosion at least 12 times as 
long as equal deposits of barrel-plated bright nickel followed by 
rack-plated chromium. 


But think of the saving in time — no racking — just easy basket- 
dipping in cold solution! 


And the difference in cost— inexpensive zinc and Luster-on 
instead of high-priced, scarce nickel and chrome! 


in short, here is a cheap finish that looks like chrome — goes on 
easier — and costs far less. The answer to a closure maker's prayer! 


Mail the coupon today for new Luster-on brochure with full infor- 
mation. Send a sample part from your own production run — we'll 
gladly process and return it free. a 


THE CHEMICAL CORPORATION 


(7 *Reg. U.S. Patent Office 54 Waltham Ave., Springfield, Mass, 


Please send me full particulars about 
Luster-on* bright dip for zinc-plated surfaces. 


lam (am not) sending sample for free dip. 
No obligation, of course. 


| 
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tering medium called “filter aid 

few cents worth of filter aid sery,. ; 
each batch filtered. Cleaning js 
complished by a new method of 
washing which cleans the filter 

few minutes. The filters are op 

by turning a few valves and are a! 
completely automatic. Suspended 
ticles down to 1/10 of a micron 4 
removed. The SLA 1000 filter si,,, 
in the illustration has a capacity of 
1860 G.P.H. open pumping; other «ives 
are available depending upon the ap. 
plication. Details on the corrosion 
resistance of the Titeflex SLA series 
filters will be supplied by the manu. 
facturer upon request. 


New Cleaner for Automotive and 
Aircraft Uses 


Detrex Corp., Dept. MF, Box 50}. 
Detroit 32, Mich. 


A new detergent has been placed on 
the market by the Automotive and 
Aviation Service Division of the above 
firm. This new detergent quickly and 
thoroughly cleans dirt, grease and 
grime from automobiles, trucks, trac- 
tors, trailers, buses, cars and coaches 
of all kinds, and aircraft. It is also 
an excellent general-purpose cleaner. 
it is claimed. 


Marketed under the name of “Drex- 
Foam,” this cleaning material pos- 
sesses unusually effective cleaning and 
wetting properties so that the surfaces 
cleaned dry to a sparkling finish, ac- 
cording to the manufacturer. It leaves 
no streaks, smears, or harmful effects 
on fine finishes or waxed and polished 
surfaces. This general-purpose deter- 
gent is said to contain no abrasives or 
harsh alkalis that would scratch or 
dull surfaces or attack the skin of the 
user. 


As Drex-Foam is highly concen- 
trated, most cleaning applications re- 
quire the use of only 11% to 2 oz. to 
a gallon of water. On metals and 
painted surfaces, a pre-rinse with plain 
water may be used, and while wet, the 
dilute solution of Drex-Foam is 
sponged or flooded on the surface. 
The solution may be used either warm 
or cold. Dirt, soil and grease are 
immediately removed in swirls of pro- 
tective foam and bubbles. As Drex- 
Foam is so free rinsing, the surface 1s 
then merely flushed with clean water. 


Further information is available 5) 
writing to the above address. 
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Fume Separators 


The Udylite Corp., Dept. MF, De- 
troit 11, Mich. 

The Udylite Corp. has recently an- 
nounced their Kleenaire Fume Sep- 
grator for use in plating rooms. The 
yse of this type of fume separator is 
claimed to considerably reduce fuel 
hills, as the room air is constantly re- 
circulated through the equipment and 
discharged back to the room again, in- 
stead of out of doors, thus saving prac- 
tically all the heat. The fume separator 
scrubs the incoming fume-laden air in 
a spray of water, which separates the 
contaminants from the clean air and 
flushes them off to the drain. Installa- 
tion is very easy, as no long ducts are 
required, the equipment being mount- 
ed right next to the tank it is serving. 
Two models are available, one being 
able to remove the contaminants from 
2,000,000 cu. ft. of air per 24 hrs., 
and the other model having twice this 
capacity. 

Further information may be ob- 
tained by writing to the company at 
the above address. 


Heat-Resistant Abrasive Belts 


Behr-Manning, Dept. MF, Troy. 
N.Y. 

Taking its place between the Dura- 
bonded Metalite belt and its running 
mate, Speed-Wet Metalite, the new 
Resinall Metalite belt is the answer 
to all dry grinding operations involv- 
ing heat, according to the above firm. 


Resinall Metalite, as its name im- 
plies, is made with an all-resin ad- 
hesive. Utilizing the same aluminum 
oxide abrasive, the same backing, and 
the same Durabonding treatment, the 
new Resinall Metalite belts bring the 
superlative heat-resistance of resin 
bonding. 

The new Resinall belt is not in- 
tended to displace gluebond Metalite 
in the finer grit numbers, or for grind- 
ing or finishing operations in which 
excessive heat does not occur, nor is 
it a wet grinding belt like Speed-Wet 
Metalite. But for any operation in 
which the high heat of cut may pre- 
maturely break down glue-bond belts, 
Resinall Metalite will deliver 2 to 4 
times as much production, it is 
claimed. The reason for this premium 
production is that the thermo-setting 
resins which are used in Resinall 
Metalite do not melt or flow with 
severe heat. Therefore, they retain 
their grip on the cutting position to 


for bright, smooth finish 


start with WYANDOTTE 


IN THE complete Wyandotte line, 
there’s a product especially 
adapted to each and every barrel- 
finishing operation, 


W yandotte Burnishing Compound 
317 gives ball-burnished parts of 
zine a brilliant finish. Its action 
is not affected by water hardness. 
Its cutting qualities help speed 
the tumbling of steel, brass, cop- 
per and zine with stones. It is 
free-rinsing and leaves no soap 
“scum” on the work or in the 
barrel. 


W yandotte Burnishing Compound 
320 gives a highly satisfactory 
finish to parts of brass, copper, 
bronze or steel. 


W yandotte Burnishing Compound 


321 contains a non-toxic bright- 


ening agent which provides ball- 
burnished parts of steel, copper, 
brass and nickel with a high lus- 
ter. It does not require the addi- 
tion of sodium cyanide. 


W yandotte Burnishing Powder is 
economical for ball-burnishing 
or tumbling steel with stones. 
Wyandotte 80 (for tumbling 
steel) and Light Alloy No. 1 
(fer zine and aluminum) have 
thorough detergent action on 
light soil, in hard or soft water. 


For consistently fine results, at 
low cost, specify Wyandotte Bur- 
nishing and Burring Compounds. 
Your Wyandotte Representative 
will be glad to give you complete 
details. He's only a telephone 
call away. 


Myandotte 


| 


WYANDOTTE CHEMICALS CORPORATION + WYANDOTTE, MICHIGAN 


SERVICE 
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REPRESENTATIVES IN 88 CITIES 
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ANNOUNCING roe DETREX 


a 


23 


DEGREASER . 


With Quick-Conversion Heating eS 


The Detrex De 
greaser provides for rapid, 
safe and thorough cleaning 
of small metal parts of all 
kinds in machine shops, pro- 
duction and maintenance 
departments. It can be 
heated by steam, gas or elec- 
tricity, whichever is most 
practical at the particular 
time and location; and it is 
quickly converted from one 
type of heating to another 
where seasonal changes give 
"added economy. 


NOTE THESE FEATURES : 
® FAST! Removes grease, oil and similar materials 5 to 10 


times as fast as other methods. 


‘EASY TO USE! Simply lower the parts into the boiling 
solvent, transfer to cool rinse compartment and remove 
through vapor zone. 


THOROUGH ! Leaves all surfaces, external and internal, 
clean and dry. 


ECONOMICAL! Built for long, trouble-free service life; has 
no moving parts. Quick change of heating method cuts 
operating cost. 


SAFE! The solvent used is non-flammable; cannot burn 
or explode. 


COMPACT! Model shown occupies less than 10 sq. ft. 


AMPLE CAPACITY! Handles 1000 lbs. of steel per hour. 
Immersion-cleans parts in space 18” x 21” x 12” deep; 
vapor-cledns parts up to 4 ft. long. 


Write for Full Details and Specifications 


Degreasing Machines and Safety Solvents °* Metal Parts Washers 
e Alkali and Emulsion Cleaners and Strippers © 
Processing Equipment ° Spray Booth Compounds 


DETROIT 32, MICHIGAN operation 
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deliver faster, cooler cutting perform. 

ance. Glue-bonded abrasive bel}. cap. 

able of withstanding normal heats, Ae 
may soften, gum and load ai high a B 
temperatures, according to the ; 
facturers. 


Resinall Metalite Cloth belts are 
new product, but they have had tp ‘ 
pass rigid laboratory, factory and field i 
tests. Resinall Metalite has emerced \ 
from these rigorous tests, made over 
the last two years, as the most re. 
markable, heat-resistant, dry-grinding 
belt Behr-Manning has ever produced, 
it is claimed. 


anu- 


New Plater’s Computer Wren 
Hanson-Van Winkle-Munning Com.- 
pany, Dept. MF, Matawan, N. J. r 
A new Jernstedt Plater’s Computer, a 
the simplified and improved 148 


wren 
gon 
in 
adm 
Weig 


Por 


model, has been developed, which is mp 
available from the above firm. son 


The new Jernstedt Computer does “l 
for the plater what a slide rule does Kr 
for the engineer. In a few seconds, 
the user can determine: 


(1) Plating time required to deposit and 
a given thickness of any metal. leer 


(2) Current density required to pro- 
duce a deposit of given thickness. 


(3) Thickness of deposit resulting ds 
from an established plating time liffe 
at a known current density. into 


(4) Usual cathode efficiencies of all bver 
modern electroplating solutions. 


(5) Ampere minutes per square foot 
to deposit .0001” of all commonly 
used solutions, at usual cathode RK 
efficiencies. \ 


(6) Temperature conversion scale, de- 
grees Fahrenheit—degrees Centi- 
grade. 


The computer measures only 6! 4" x 
114” and comes in an attractive viny! 
carrying case. The selling price is 
only $2, a figure made possible by 
volume production and improvement 
in manufacturing technique. 
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Universal Type Wrench 
For Steel Drums 


fero Tool Co., Dept. MF, 6930 Ava- 
» Boulet ard, Los Angeles 3, Calif. 


ero No. 5001 Universal Type 
French has sockets and lugs so placed 
» fit all standard steel drum enclo- 
ures. Also has a steel lip for remov- 
ng steel caps over drum closures. The 
wench will fit male, female and hexa- 
wn drive closures, also closures driven 
y internal lugs; is made of cast steel, 
admium plated to prevent sparking. 
Weight 24 Ibs. 


Pocket-Size Surface Roughness 
Seales 


General Electric Co., Dept. MF, 
Syecial Products Div., Schenectady 5, 

{new pocket-size surface roughness 
omparator for sight and feel compari- 
wn with machined finishes has been 
anounced by the General Electric Spe- 
il Products Division. 

Known as the Surface Roughness 
Scale, the new comparator is composed 
{two small metal rules 6 inches long 
and 144 inches wide. These illustrate 
grees of roughness ranging from the 
smoothness of a bearing surface to the 
mughness of a flame cut. 

One side of each scale is divided into 
2 surfaces, depicting a total of 24 
iiferent surfaces which are grouped 
into 10 degrees of surface roughness. 
liery degree is identified by a num- 


‘t which designates the nominal 
tughness in micro-inches (average). 
Weighing only three ounces, includ- 


ng the leather case, the comparator 


945 E. Niagara St. 
Manufacturers of SILICON CARBIDE and ALUMINUM OXIDE ABRASIVES 


1S THE ABRASIVE 


For Fast Metal Polishing 


Accurate Grades... 
lron Particles Removed 


Exolon Aluminum Oxide Abrasives are 
available for polishing all types of 
metals. 

The special production facilities at the new Exolon 
plant provide unsurpassed uniformity of grading (size 
and shape) in all standard sizes; thus assuring fast and 
satisfying polishing results. 

Due to its greater freedom from magnetic particles, 


Photomicrograph of 
Exolon RST Polish- 


mg Grains. 


Exolon is a more efficient grain for polishing stainless 
metals...a safer material to use since ferrous materials 
will not become embedded in the surface. 

Write for Exolon’s folder on polishing procedures and 
recommendations. 


THE EXOLON COMPANY 


Tonawanda, N. Y. 
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Ingenious New 


To Help You 
Increase Efficiency 


Technical Methods 


Light Projector Increases 
Thread Grinding Production 


Production of thread grinding machines can now 
be increased through the use of a light pro- 
jecting device called the Thread Pick-up Pro- 
jector. The thread profile appears in a viewing 
screen, magnified 20 times, thereby permitting 
accurate visual adjustments. 

In operation the Thread Pick-up Projector is placed 
alongside the thread grinding machine. A Dal- 
zen Thread Grinder, Modzl No. 1, is shown 
above. While the machine is grinding the 
thread, the operator, using the Light Pick-up 
Projector, adjusts a “dog” on the next piece to 
be ground. When the “dog” and piece are then 
placed in the thread grinder the thread profile 
is automatically in location and ready for 
grinding immediately. 

Even the most inexperienced personnel can “pick 
up the thread” using this instrument after only 
a few minutes demonstration. Grinding is also 
done more accurately and the viewer permits 
measurements of reliefs, notches, etc. to .0005 
inch. 

Efficiency of production can also be increased 
through the use of chewing gum. The act of 
chewing helps relieve nervous tension and 
seems to make the work go easier and faster. 
For these reasons, Wrigley’s Spearmint Chew- 
ing Gum is being made available more and 
more by plant owners everywhere. 


Complete details may be obtained from 
Acme Scientific Company 
1457 West Randolph, Chicago 7, Illinois 


Thread Pick-up Projector 
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AC-76 | 


enables engineers and dr. 
visualize, select, and spec 
characteristics for produ 
and machine operators and 
to determine by sight and {9} ,.,, 
parison whether surfaces». desi 
nated specifications. 


Abrasive Belts 


Minnesota Mining & Co.. Dox, 
MF, 900 Fauquier Ave.. Pai 
Minn. ™ 

New abrasive belts. desiened with 
a resin bond to provide extra durabiliy, 
and heat resistance, were announced 
in September by the above firm, 

Called “Three-M-ite” Resin Bond 
Cloth Belts, the new abrasive tool il 
be available in widths up to 18 inches 
and in lengths from 60 inches up. It 
consists of aluminum oxide mineral 
grains, in grits from 24 to 120, coated 
on a flexible cloth backing with a resin 
bond. 

Prices, to be announced shortly. are 
expected to be considerably hicher 
than those for glue bond belts, but are 
expected to be more than offset by 
increased productive capacity of the 
new belts. 

The new belts offer for the first time 
the extra durability and extra heat re 
sistance of a resin bond in a non 
waterproof abrasive, according to the 
manufacturer. 

J. C. Duke, vice president in charge 
of the 3M company’s abrasives divi: 
sion, said that, “All tests of these belt 
to date indicate increased productivity 
in rate of cut and in life of belt. How 
ever, whether these new resin bon 
belts constitute an improvement fo 
all abrasive belt sanding operations o 
for particular types of operations ex 
clusively, remains to be determined in 
actual use.” 


Brightening of Aluminum 


Philadelphia Rust-Prooj Co., Dept 
MF, 3229 Frankford Ave., Phila. 34 
Pa. 


Although ordinarily considered 


bright metal, up to now it has been 


necessary to polish and buff aluminun 
in order to obtain mirror-like reflect 
ing surfaces. In a few cases, electr 
lytic polishing, also known as electri 
brightening, has been employed. Th 
procedure is also slow and expensiv 

Now, by means of a new chemica 
development called Lustrik. aluminul 
may be made as bright as mercur) 
according to the above firm. 
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This galvano-chemical process has 
heen developed by the Philadelphia 
gust Proof Company, who have spe- 
“jalized in the coating of metals for 
the past. twenty-five years. 

At present, the work is being done 
by them in their own plant on a 
‘obbing basis, until patents applied 
jor have been granted, and certain 
echnical difficulties ironed out. Li- 
venses may be issued later. 

Reflectors spun of aluminum and 
brightened retain their lustre and do 
not smudge or fingermark, it is 
caimed. If added protection is de- 
sired, they may be anodized with little 
jiminishing of reflectivity. 

The Lustrik Process appears also to 
have value in plating on aluminum, 
painting on aluminum, and dyed 
anodic coatings. 

Lustrik is a trade mark of the Phila- 
delphia Rust Proof Company. 


Plastic Rust-Proofing Coating in 
Self Spraying Container 


Foster & Kester Co., Dept. MF, 
Phila. 32, Pa. 


Plastics to many have proved the 
magi¢ answer for products which do 
not rust, tarnish, corrode or deterior- 
ate. Now, comes a plastic spray that 
will give these same qualities to 
thousands of other products by simply 
pressing the button on a can. 

Krylon is a transparent plastic 
coating that is supplied in a self-con- 
tained handy compact sprayer. All 
that is necessary to release the plastic 
spray is to press the button on the top 
of the can with the index finger. The 
result is a fine spray of durable, color- 
less plastic material forced out under 
pressure in such a way as to provide 
a clear, protective coating that will 
adhere to practically any product, it is 
claimed. 

The coating itself dries in less than 
a minute, leaving a clear satin finish 
that retains the flexibility of the mate- 
rial on which it has been applied. This 
flexible plastic coating has outstanding 
resistance to discoloration at high 
temperatures, water, alcohol, alkali, 
acids, mineral oils, grease, and chemi- 
cal fumes, according to the manufac- 
turers, 

It has been proved that newly ma- 
chined parts sprayed with this product 
immediately after the machining op- 
eration will remain like that through 
an indefinite storage period. At the 
same time fine instruments and tools 
often ruined by rust and corrosion are 


SPRAY EQUIPMENT 
SPRAY COMPOUNDS 
SPRAY SERVICE 


* This is one of a series of messages describing 
the modern way of applying buffing and polish- 
ing compounds by spraying on revolving wheels. 
Rapidly becoming known as ‘The Siefen Sys- 
tem” this system, based on Equipment, Com- 
pounds, Service, will step up your speed and effi- 
ciency while materially reducing your costs. 


1. THE PROPER EQUIPMENT 


SIEFEN experience has developed spray 
guns specially designed for spraying 
compound. Siefen guns assure correct 
mixture, and with proper care, will not 
clog, and are easily mounted in proper 


position for your specific job. 


Siefen valves, automatic cam or foot 
operated, hoses and fittings, the new 
Siefen circulating pump, pressure tanks 
or gravity cups installed according to our 
recommendations will help increase your 
production. 


1. SIEFEN EQUIPMENT 
ystem 2. SIEFEN COMPOUNDS 


The Siefen 3. SIEFEN SERVICE 


REMEMBER— 


J. J. SIEFEN COMPANY 


| 5627 LAUDERDALE . DETROIT 9, MICH. 
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oduee your overhead 


safely protected when in the toolroom 
storage bin or in the shop. The Kry- 
lon protective coating may be removed 
at any time by a special solvent devel- 
oped and made available by the manu- 
facturer. 


Antiseptic Coated Metals 


Benzol Products Co., Dept. MF, 237 
South St., Newark 5, N. J. 

The laboratories of Benzol Products 
Co., have developed a novel process 
(patent pending) for producing anti- 
septic metal surfaces, notably on alumi- 
num, magnesium, zinc and tin. 

It is a well known fact that bacterial 
and fungal growths often occur on the 
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@ The Niehaus method for controlling fumes 
from your cleaning and plating solutions 
enables you to save money on fuel, ductwork 
cnd ourchase price. 


The Niehaus Fume Separator controls fumes by 
the principle of water absorption and centrifugal 
separation. It has proved so efficient under 
all shop conditions that many first purchasers 
already have modernized their plants com- 
pletely by installing cdditional Niehaus units. 


This Separator aliows the entire fume 
control process to be completed alongside your 
tanks . . . does away with large, expensive 
blowers; with costly, space-consuming overhead 
ductwork. The operation requires no outside 
enclosures, thus conserving your shop’s heat. 


The cost of a Nienaus fume Separator is 
low. It is easily and inexpensively installed. 
The savings in ductwork usually will more than 
pay for the installation. The Niehaus 
Separator is manufactured in several models 
with either plain or stainless steel chambers. 
It is applicable for any size plating instal- 
lation. Our illustrated folder gives complete 
information and specifications. 


Write for your local dealer’s name and 
address. 


metal surfaces of food, cosmetic and 
pharmaceutical containers and clo- 
sures, on optical equipment such as 
cameras, binoculars, and range finders, 
and on metal articles and structural 
parts used in the food, drug, beverage 
and other industries. Such growths are 
effectively arrested by this method of 
treatment. 


To create the antiseptic coating, the 
metal surface is first oxidized either 
electrolytically or chemically and then 
simply immersed in a solution of 8- 
hydroxyquinoline or one of its salts. 
Colored antiseptic coatings may be 
produced by the addition of dyes to 
the 8-hydroxyquinoline solution. A 
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one-step method of oxidizin 
dering metal surfaces antise) 
possible. 

Photomicrographs of th). 
metal show that there jis 
chemical combination of 
quinoline with the oxide costed sy. 
faces. The coating fully retains jx 
| antiseptic characteristics ove; 
of years. 
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Improved G-S Acid Pump for Foot 
or Hand Operation 


General Scientific Equipment Co. 
Dept. MF, 2700 W. Huntingdon Street, 
Phila. 32, Pa. 

Safe and convenient transfer of acids 
and other liquids from carboys, barrels 
or drums is possible with the improved 

hand-actuated Pneumatic 
Liquids flow smoothly and 


foot- 


Pump. 


or 


stop instantly, it is claimed. They 
come in contact only with the corro- 
sion-resistant tube and cannot affect 
other parts. No tilting of the container 
is necessary and danger of a slip. 2 
splash or a spill is minimized. Dam- 
age likely to result when other meth 
ods are used can easily exceed the 
small cost of this pump. When re: 
moved, from container, liquid drains 
completely. 

G-S Pumps with lead tubes are sult- 
able for Sulphuric, Hydrochloric, Hy- 
drofluoric Acids and many others. 
Saran Plastic Tubes are recommended 


‘ where Pump is to be used in Nitric. 


Muriatic, Citric, Phosphoric. Acetic. 
Bleaches and others. 

These safe pumps are essential wher 
ever acids are handled in smal! mea* 
ure .. . in industry, laboratory, plat. 
ing-room or battery service station. 
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Nationally known chemical manufac- 
wrers es Well as many specialty estab- 
jishments find them an_ inexpensive 
must for safety, for neatness, and for 
economy. Order direct or send for 
descriptive literature. 


Centri-Merge Arrester Unit 


Schmieg Industries, Inc., Dept. MF, 
38) Piquette Ave., Detroit, Mich. 
A new 30,000 C.F.M. Centri-Merge 


Swirl Type Arrester made of stainless 
steel is announced by the above firm. 

Schmieg asserts that the all stain- 
less steel construction guarantees 
longer, corrosion-free operation, with 
aminimum of long-range maintenance 
costs. 

The unit is used to remove dust and 
dirt from shakeout stations, sand 
handling and conditioning systems. 
Sludge disposal is by a skid on a lift 
truck. The conveyor drive is on top 
of the conveyor spout. 

Because of compact design, the unit 
occupies a minimum of floor space. 


Ultra-Fine Alumina Powders 
The Linde Air Products Co., Unit 


o| Union Carbide and Carbon Corp., 
Dept. MF, New York 17, N.Y. 

Two high-purity “alumina powders 
characterized by ultra-fine, uniform 
particle size, exceptional hardness and 
large surface area, are now offered 
in commercial quantities by the above 
firm. These fine powders have already 
proven successful as ultra-fine abra- 
sives in metallographic polishing, and 
in view of their overall physical and 
chemical properties they show promise 
in optical and gem polishing and metal 
finishing. 

Both of these Linde powders have a 
high degree of purity (99.9+ % 
\l,0,), are unaffected by acids, and 
by 30% NaOH at 80°C. 

Type A-5175, alpha aluminum oxide. 
has a hexagonal crystal structure and 
thardness of 9 on Moh’s scale. Parti- 
(le size is approximately 0.3 micron 
and the apparent density 4 grams per 


Dust Separators 


The new Niehaus Dust Separator is a complete, easily installed unit that 
utilizes water action to cleanse the air in your shop of dust and foreign particles 
produced by polishing, buffing and grinding. 


Placed adjacent to machines being exhausted, the Niehaus Dust Separator, by 
high centrifugal action, thoroughly mixes atomized water with dust-laden incoming 
air and washes out the entrained foreign matter. 


The refuse thus collected goes into a portable tank in the bottom of the 
unit. The cleansed air discharges into the room from the top of the machine. 
This conserves your shop heat, vented into the out-of-doors by conventional 


systems. 


The new Nichaus Dust Separator combines low first cost and easy maintenance 
with the ability to handle a variety of loads at constant efficiency. 


Niehaus Separators are distributed by local representatives throughout 
the United States. Your dealer's name will be supplied upon request. 


ELECTROPLATING 


‘COMPAN 


cubic centimeter. The second powder 
of this class is Type B-5125, Gamma 
aluminum oxide. having a cubic crys- 
talline form. and a hardness of 8 on 
Moh’s scale. 


0.1 micron. and apparent density 3.6 


Particle size is less than 


grams per cubic centimeter. 
Linde alumina powders were first 


introduced as fine abrasives in the 
preparation of metallographic speci- 
mens for microscopic study. These 


powders produced superior finishes in 
a fraction of the usual time required 
because of inherently swift and_per- 
sistent polishing action. Practically 
all metals and alloys regardless of their 
hardness can be finished economically 
with Linde powders which can_ be 
used dry, or made into a slurry. 
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Further research will no doubt re- 
veal additional uses for these new fine 
alumina powders. 
further ultra- 
fine alumina powders, write to the 


For information on 


above address. 


New Techniques for the Finishing 
of Aluminum and its Alloys 


Technical Processes Div. of Colonial 
Alloys Co., Dept. MF, Philadelphia 29, 
Penna. 

The following is a summary of some 
of the most recent developments by 
this firm in the preparation, cleaning 
and finishing of the standard wrought, 
drawn, extruded, forged and cast alu- 
minum and its alloys: 
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TUMBLING BARREL 


For nearly 34 of a century HENDERSON 
BROS. has been helping manufacturers solve 
their Tumble Finishing problems with a wide 
variety of Tumbling Barrels. . . Sided Wood 
Barrels, Round Wood Barrels, Perforated, 


Cast Brass, Cast Iron, Welded Steel Barrels j 


and Rubber Lined Barrels in the Tilt type 
and Horizontal Type for Bench and Floor 
installations. Where special processes call for 
special barrels, Hendersons is prepared to 
design and construct Tumbling Equipment 


to customer specification. 


Write us, outlining your particular problem. 


Our Engineering and Development Service 


Perforated Tilting Barre! 


will be glad to make recommendations. 


Welded Stee! Barrel - Polygonal 


Since 1880 Designers and Builders of Tumbling Barrel Equipment. 


THE HENDERSON BROS. COMPANY 


135 S. LEONARD ST., 


WATERBURY, CONN. 


(1) Chemical Polishing (Non-Elec- 
trolytic) 

A chemical immersion method as 
contrasted to electrolytic polishing. 
wherein aluminum and its alloys are 
brought to a reflective-mirror finish 
by a few seconds treatment. This often 
eliminates completely mechanical pol- 
ishing and buffing. 

(2) Bright Reflective Anodizing (Elec- 
trolytic) 

This is a combination of chemical 
polishing (above) and anodizing to 
produce bright, reflective _ finishes, 
either clear and mirror-like or in the 
colors of the rainbow. This process is 
in contrast to conventional anodizing, 
which has a tendency to dull even the 
most highly mechanically polished 
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and buffed surfaces. 
(3) Transparent Chemical “Anodiz- 
ing” (Non Electrolytic) 

A chemical immersion in a matter 
of a few minutes to create a clear trans- 
parent protective coating, and base for 
paints. A feature of this process is 
that the base metal, as furnished by the 
mill, as etched, buffed or otherwise pre- 
mechanically treated, substantially re- 
tains its appearance. Also, this treat- 
ment conforms with Federal Housing 
Specification for Aluminum Building 
Products Bulletin No. UM-1. 

(4) Color Anodizing of Aluminum 
Die-Castings 

A method of anodizing, whereby 
aluminum die-castings, including those 
containing substantial amounts of sili- 


con can be color-anodized in 4) 
solid, dark colors, including }) 
(5) Chemical “Anodizing” 


ernment Specification 


live 
Gov- 


A chemical immersion meth 
electrolytic) for treating 
its alloys including the 
(17-S, 24-S, 75-8, etc.) to prod 
protective coating and base {, 
in accordance with governmen| speci- 
fication No. AN-C-170 as an alternate 
for anodizing electrolytically. 

(6) Special Cleaner for Aluminum 
and its Alloys 

An alkaline cleaner for aluminum 
and its alloys which (a) does not form 
insoluble compounds with the alumi. 
num (b) does or does not produce a 
fine etch (by temperature regulation) 
and (c) is an excellent cleaner {o; 
removing oxides, oils, solid particle 
dirt, buffing compounds ete. 
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Automatic Electric Immersion 
Heater 
The Still-Man Co., Dept. MF, 433 
E. 164th St., New York 56, N. Y. 
An entirely automatic immersion 
heater with adjustable thermostat con- 
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trol has recently been introduced. This 
ynit takes full advantage of all the heat 
ving ‘catures and economy of opera- 
ion by heating liquids within tanks, 
iettles, tumblers, etc., where liquids 
absorb all the heat generated. 

An integral part of this instrument 
; an adjustable thermostat control 
that maintains any desired tempera- 
wre at all times to within 1° F, tol- 
erance. A safety cut-out prevents ele- 
ment from overheating or burning out 
when out of solution, it is claimed. 
Special insulation prevents electric 
shock. 

Five immersion lengths, 5”, 8”, 10”, 
\5", and 20” are available in acid 
resisting stainless steel. The units are 
rated at 1000 watts and plug into any 
standard 110 Volt A.C. outlet. 


Cleaning Brass Prior to 
Electroplating 


Oakite Products, Inc., Dept. MF, 118 
Thames St., New York 6, N.Y. 

A new process for cleaning brass, 
and for cleaning copper and copper 
alloys such as nickel, silver and monel 
metal, prior to electroplating, is a re- 
cent development of the Chemical Re- 
varch Laboratories of Oakite Prod- 
ucts, Inc., New York. 

New method embraces the use of 
combined solutions of two new mate- 
rials, Oakite Composition No. 91 and 
Qakite Composition No. 91-A, a com- 
bination which has demonstrated in 
extensive tests its ability to remove 
readily buffing compounds, cutting oils, 
forming oils and shop dirt contamina- 
tions, according to the firm. The first of 
these materials is a specialized cleaner, 
while the second is an additive which, 
when used with the former, helps pre- 
vent the formation of tarnish on brass 
parts and gives the resulting solution 
excellent chromic acid tolerance, the 
manufacturers state. In both the basic 
cleaner, Oakite Composition No. 91, 
and in the additive, Oakite Composi- 
tion No, 91-A, there are incorporated a 
combination of wetting agents which 
are not broken down by the heat of the 
solution or the passage of current, 
plus special solvents and lime-seques- 
ering agents. A combined solution of 
these materials is said to have long life 
because of its resistance to decomposi- 
tion from heat or electricity. In addi- 
tion, these two-material solutions. have 
high conductivity, remain free from 
surface scum, and perform well with 
hard water, it is claimed. 
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on spring contacts. 


The manufacturers report that com- 
bined solutions of these materials per- 
form effectively in any of the estab- 
lished precleaning sequences of the 
plating industry including: (1) direct- 
reverse current cleaning; (2) soak tank 
method followed by reverse current: 
(3) anodic cleaning where only one 
cleaning tank is available; and (4) 
cathodic cleaning. 

When used in the cleaning sequences 
listed, solutions made up with Oakite 
Composition No. 91 and Oakite Com- 
position No. 91-A are said to offer 
these advantages: (1) good cleaning 
action; (2) resistance to tarnish on 
brass; (3) free-rinsing action; (4) 
freedom from surface scum; (5) effec- 
tive performance with hard water; (6) 


Now A Better Air Dry 
Rack Insulation 


BUNATOL No. 831 is a new idea in air dry rack insulation. 
A semi-thick liquid that forms a heavy black coating with 
each dip. So few coats are necessary that time and labor 
is saved. A slick, black, tough insulation that rinses freely 
and does not carry over. Very flexible so it will not crack 
Use in all plating solutions without 
contamination. Stands up in all cleaners except degreaser. 
No oven required; just dip or brush, then air dry. Saves 
labor. Get a sample of No. 831 and be convinced. 


NELSON J. QUINN COMPANY — TOLEDO 7, OHIO 


chromic acid tolerance; (7) long life: 
(8) high conductivity; and (9) adap- 
tability. Further data on methods of 
application, cleaning cycles, recom- 
mended concentrations, temperatures, 
rinsing procedures, etc., is available 
without charge. 


PATENTS 
(Continued from page 94) 
Detergent Briquette 
U. S. Patent 2,444,837. James Doug- 
las MacMahon, assignor to Mathieson 
Chemical Corp. 

A detergent briquette physically 
stable, hard, strong and non-deliques- 
cent, consisting of a dense crystalline 
ageregate consisting essentially of the 
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WITH KIRK AND > BLUM FUME REMOVAL 5 SYSTEMS a 


In the modern plating rooms at the 


Heaven, Michigon, thousands of metal picture frames are 
suse KIRK & BLUM Plating Tanks 


ond plated each day 


e coupled to an efficient KIRK & BLUM Fume Re 
iss and fumes 


there ore 
ent is protec 
A Kirk and Blum 


dato, eve 
shop and 


orrange 
explain how you can get mor 
tions. Write tor Catalog “Fan Systems 
The Kirk & Blow 


Cincinnati 25, Ohio 


Manufacturing Co., 


FOR CLEAN AIR... THE omwogoaae TOOL 


KIRK’ 


FUME CONTROL SYSIiEMS 


Ss. € Overton Co., 


moval System, 
Production consistently betters older 
no complaints from the workmen valuable 


ted from the effects of acid fumes 


Engineer will be glad to show you other photos and 
a trip to a nearby KIRK & BLUM equipped 
e profit from plating opera- 
for Various Industries." — 


2353 Spring Grove Avenve, 


South 


> cleaned 


Whatever your plating process 

various acids, hand opera- 
tion, semi - automatic or outo- 
motic’... there isa KIRK & BLUM 
Fume Removol System to make 
your plating shop more works 
oble, more profitable. 


following constituents in proportions 
by weight within the respective indi- 
total 
one 


cated ranges: water about 30- 
50%, at least detergent of the 
group consisting of sodium carbonate 
and trisodium phosphate aggregating 
from about one-tenth to about one- 
half of the total formula weight, and 
about 1-306 of a sodium borate. 

Producing Aluminum-Coated 

Iron or Steel 


S. Patent 2,444,422. Victor H. 
Bradjord, assignor to Specialties 
Development Corp. 

The process of aluminum coating an 
iron or steel base, which comprises 
subjecting the base to nascent nitro- 


gen at a temperature of between about 
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950° and about 1150° F. for a time 
sufficient to produce a superficial layer 
of iron nitride having a thickness of 
between about .0005 and about .001 
inch, providing the base with an alumi- 
num coating having a thickness of be- 
tween about .0003 par about .010 inch, 
and subjecting the base and the coating 
to a temperature of between about 
400° and about 950° F. for a period 
of between 30 minutes and about 10 
hours to form an iron-nitrogen-alumi- 
num complex between the base and 
the coating adapted to alloy the coat- 
ing to the base. 


Depositing Metals By Thermal 
Evaporation in a Vacuum 
U.S. Patent 2,444,763. Paul Alexander. 

Process of depositing aluminum on 
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a support by thermal evapo, . 
vacuum wherein a tungsten 
used to evaporate the mets 
metal is in the form of a wi: 
ally advanced to the heater < 
end only of the wire touches 

to evaporate the metal, cha; ‘terized 
in that the wire is fed to the heater jy 
the form of a freely dependine helix 
rotating about its axis, the rate of de. 
scent of the wire on the helix being 
related to the temperature of {hye heater 
to effect instantaneous evaporation of 
the wire as it comes in contact with the 
heater, and the heater presents only q 
relatively small cross section to the 
helix, the radius of the helix being 
somewhat greater than the extent of 
maximum deflection of the free end 
of the helix laterally of the heater, 


Nina 
iter js 
id the 
ntinu- 
hat the 
heater 


Process for Metallizing 
Nonmetallic Articles 
U. S. Patent 2,447,379. Frederick 
Ross Wenger, assignor to Focal Com. 
pany. 

A process for metalizing non-metal. 
lic articles of the class described which 
includes the steps of subjecting the 
article to a bath of denatured alcohol, 
acetone and silver nitrate, drying and 
subjecting the article to a bath of wa- 
ter, denatured alcohol and an alkali 
metal hydroxide, and drying and sub- 
jecting the article to a reducing bath 
of sodium bisulphite and zinc. 


Chemical Polishing of 
Metal Surfaces 


U. S. Patent 2,446,060. Henry A. 


-Holden Pray. Iver Igelsrud and Ger- 


ald L. Simard, assignors to The Bat- 
telle Development Corp. 


The method of producing a brilliant, 
reflective surface on a metal selected 
from the group consisting of German 
silver, copper, brass, nickel, and Monel, 
which comprises immersing the metal 
surface to be polished in a bath con- 
sisting essentially of a mixture of con- 
centrated solutions of nitric 
about 1.42 sp. gr. phosphoric acid of 
about 1.7 sp. gr., and acetic acid of 
about 1.05 sp. gr. present in relative 
proportions by volume lying within the 
area defined approximately in the ac- 
companying diagram by the dotted 
lines AB, BC, CD, DE, EF, FG, and 
GA, and containing up to about 10" 
water. 


acid of 
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Magnuson Products 


rized (Celebrates 25th Anniversary 


pr in The Magnuson Products Corp., of 
helix 35-57 Third St., Brooklyn, N. Y.. man- 
f de. afacturers of the well known PERMAG 
eing 
eater 
n of 
h the 
ily a 
the 
eing 
it of 
end 


erick 
Com: 


1etal- 
vhich 


the 

ohol. Edward Magnuson 

and 

Cleaning Compounds for industrial 
kali purposes, celebrate their twenty-fifth 


rq anniversary this month. 
bath Mr. Edward Magnuson, president of 
the corporation, was formerly engaged 
in numerous business enterprises, and 
from both executive and sales experi- 
ence gained over the years, combined 
with his inventive ability, energy and 
y A practical knowledge of soaps and 
Ger- cleaning compounds the Magnuson 
ee Corp. was launched in 1923. 
Today the products of the concern 
dominate the field it serves. More 


liant, than 350 distinct products are dis- 
ected tributed to the cleaning compound and 
rman detergent trade throughout the United 
onel, States and Canada. These industries 
netal embrace the automotive, textile, dairy- 
con ing and food processing plants, trans- 
con- portation, paper mill, metal working 
Fo and a multitude of other large indus- 
dof tries that require effetive cleaning ma- 
id of terials to keep premises, equipment 
re and products clean and attractive. 

ie The success of the Magnuson enter- 


prise is largely due to the integrity and 
sound business judgment of the found- 
er and his faithful associates, who 
have guided the concern through the 


years of prosperity as well as those 
of adv ersity. 


e ac- 
otted 

and 
10% 


A Vote for “Al” is a Vote 
for Lower Buffing Costs! 


Better buffing with Williamsville CUTMASTER 
Buffs is no “campaign promise" — it's a proven- 
in-performance fact! These buffs are made from 
the highest quality sheeting, cut on the bias and 
carefully made. They run cool—won't burn or 
ravel—save compounds—eliminate rakihg. Just 
tell us your finishing needs—and we'll show you 
how Williamsville Buffs can fit the job and save 


overhead costs at the same time. 


Permag Products factory lo- 
cated in a substantial brick building 
together with huge storage and ware- 
houses for handling the fast expanding 
business. More than 125 employees 
and a large sales organization located 
in chief cities of the country, comprise 
the efficient force that carry on the 
operations of production and distribu- 
tion. A highly competent technical 
service is also a part of the Magnuson 
establishment, and does the research 
work in the development of formulae 
and compounds for special problems. 

In Canada, The Canadian Permag 
Products Ltd. look after the require- 
ments of Canadian users. Representa- 
tives and warehouses are located in 
Montreal and Toronto. 
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Write, wire, or phone. 


Mr. Edward Magnuson was born in 
Sweden and came to America to make 
it his permanent residence in 1910, 
after following a most interesting and 
adventurous sea career. He is recog- 
nized as one of the most successful and 
loyal Swedish-American manufactur- 
ers, and a generous and active sup- 
porter of Swedish-American causes 
and projects. The Swedish hospital of 
Brooklyn, of which he is president, is 
one of his major interests. This insti- 
tution is famed as a model of efficiency 
and service. 


West Coast Tank Lining Firm 
One of the outstanding firms on the 
Pacific Coast engaged in the problem 
ot combatting the corrosion of metals, 
which annually costs American indus- 
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Sethe Bullard Clatk Company. 
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Wow You Can Have Highest Test Pure Water 
for Plating at only 5¢ per 1000 gallons! 


NEW BARNSTEAD 


Have 3 Important Advantages © 
Go New Efficiency Lowers Cost per Gallon 


The combination of improved synthetic resins 
and the UPFLO method of operation result in 
much higher purity and at the same time lower 
operating costs. Depending on the amount of 
minerals to be removed from the raw water this 
may well be as low as 5¢ per 1000 gallons. 


Regenerating Time Cut Nearly in Half 
Another advantage of UPFLO operation is that 
“backwashing" is entirely eliminated. This impor- 
tant saving in labor represents a considerable 
reduction in operating costs and further reduces 


the cost of the water. 


3 | Package Unit——Easy to Install 


Barnstead UPFLO Demineralizers come completely 
assembled with all inter-connecting piping, gang- 
operated valves, and built-in regenerating tanks. 
They are compact, efficient units, ruggedly con- 
structed ,with handsome stainless steel cabinets 
and console type control panels. They need only 
be connected to raw water supply and waste to 
start operating. Ready for immediate delivery. 
Send for Bulletin 117 and prices. 


FIRST IN PURE WATER SINCE 1878 


235 Lanesville Terrace Forest Hills, Boston 31, Mass 


STILL & STERILIZER CO Inc. 


F. W. Anderson 


F. W. “Red” Anderson, 800 North 
Clark Street, Chicago, as sole sales rep- 
resentative for the Illinois and Wiscon. 
sin territory. With offices in Chicago 
and Racine, “Red” Anderson plans to 
install practical facilities for demon. 
strating the Sand-O-Flex line of wood 
and metal finishing tools. Sand-0-Flex 
brush-backed sanders are especially rec. 
ommended for finishing contoured and 
irregular shapes. 


Food Products Equipment 
Division Formed by Detrex 


Mr. G. M. Howard has been ap- 
pointed sales manager of the Food 
Processing Equipment Division of 
Detrex Corporation, Detroit 32, Michi- 
gan, according to an announcement of 
Mr. A. O. Thalacker, Vice President 
and General Manager. 
| With over 28 years of leadership in 


try a huge bill, is the Barber-Webb them out in large quantities. 


Company, South Gate, Calif. The firm has also developed its own 


A wide variety of materials is used Jine of corrosion controlling plastic 
by the Barber-Webb Co. in corrosion materials which are marketed under 
control work. The company also dis- the name of Paraline. This series of 
tributes many of the materials for use coatings is reportedly finding wide use 


in other plants. Foremost of the ac- in the plating and processing indus- 
tivities of the company’s modern plant __ tries, 


in Southern California is its tank lin- 
ing department in which acid plating 
tanks are lined with Koroseal a flexible 
synthetic which is a B. F. Goodrich Co. 
product. 

Koroseal, according to Allyn E. 
Webb, general manager, is impervious 
to such highly oxidizing acids as nitrie- Merit Products, Inc., Dept. MF, 4373 
hydrofluoric acid and chromic acid. Melrose Avenue, Los Angeles 27, Calif. 
The Barber-Webb Company is the first The above firm, makers of Sand-O- 
on the West Coast to line drums with Flex sanding wheels and abrasive car- 
Koroseal and is reported to be turning _ tridges, announces the appointment of 


The company also manufactures a 
line of acid buckets, baskets, pitchers, 
anode-savers and containers. 


Anderson Appointed Sand-O-Flex 
Agent 


‘the industrial and institutional clean- 
ing fields, and more recently in the 
drycleaning industry, Detrex Corpora- 
tion is now extending the benelit 
their extensive scientific developments 
and research to this new field. Clean- 
ing equipment, chemicals, and proces: 
machines for the food industries are 
being manufactured and marketed. 
This includes bakeries, restaurants. 
canneries, meat packers, etc. 

Mr. Howard, who is a mechanical 
engineer, brings to this Division over 
35 years of experience in manufactur: 
ing and sales. Over half of this experi: 
ence has been in the design, manulac 
ture and sale of cleaning equipment 
and chemicals. For the past 10 years. 
Mr. Howard has been president 0! The 
Howard Engineering and Manu! 
ing Company of Cincinnati, Ohiv 
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kaybe-tos-Manhattan, Inc. 
Names 5. R Zimmerman, Jr. 


R. Zimmerman, Jr., has been 
gamed Director of Friction Material 
Research and Development for Raybes- 
tosManhattan, Inc., according to a re- 
vent announcement from the Corpora- 
ion’s executive offices in Passaic, New 
Jersey. 

In his new capacity Mr. Zimmerman 
will direct the Corporation’s research 
and development activities on its Fric- 
tion Materials at its plants in Stratford, 
Conn., Manheim, Pa., Passaic, N. J. 
and North Charleston, S. C. 

Prior to 1940 Mr. Zimmerman, who 
holds a B. S. degree in Industrial En- 
gineering from Yale University’s Shef- 
field Scientific School, class of 1932, 
served at the United States Asbestos 
Division as an Industrial Engineer; 
in the Laboratory and Engineering De- 
partment; and as Assistant Sales Man- 
ager. 

He has been with United States As- 
bestos Division at Manheim, Pa. for 
sixteen years where he will continue to 
make his office. 


Metallizing Firm Celebrates 
[5th Anniversary 


September 1948 marked the fifteenth 
aniversary of the Metallizing Engi- 
veering Company, Inc., 38-14 30th St., 
Long Island City, N. Y. 

Since its founding in September 
1933 by Mr. R. A. Axline, President, 
the company has risen to leadership in 
he metallizing industry. In 1938, after 
ive years as a sales agent of metal 
spraying equipment, the company be- 
zen the manufacture of a metallizing 
gun of its own. This unit introduced 
such features as (1) the curved blade 
turbine, and (2) three piece housing. 
The new gun was a success and became 
the model for several newer, faster, 
even more efficient metallizing units 
manufactured by the company. 

In research and development of finer 
equipment, the company kept pace with 
the expansion of its sales program. 
Metco has maintained its own re- 
search and development department for 
many years. In addition, it retains the 
ervices of Sam Tour & Co., Inc. of 
New York, an outstanding commercial 
research organization. Out of this ex- 
tensive program have come most of the 
outstanding developments in metalliz- 
ing during the last ten years. The con- 
trolled power governor, low-air gun, 


LARGE CASTINGS — SMALL 
METAL PARTS — LONG THIN 
PIPES ARE THOROUGHLY 
AND QUICKLY CLEANEDINA 


SOLVENT 7/4407 DEGREASER 


Write today for FREE book- 
let on Degreasers and ap- 
plications with Blacosolv 
the all-purpose degreasing 
solvent. 


50, 
T 


Special jobs and difficult jobs are 
easily handled in Blakeslee Solvent 
Vapor Degreasers. The inside of tub- 
ing up to 40 feet long with a diame- 
ter as low as }4 inch may be thor- 
oughly cleaned and dried. 


Blakeslee Degreasers insure clean- 
ing of all surfaces, cracks, spot 
welded seams; preventing bleeding 
of oil from hidden surfaces. This 
complete cleaning eliminates carry 
over of oils and greases to acid and 
plating tanks, and does away with 
rejects resulting from inferior clean- 
ing methods. Removal of polishing 
and buffing compounds is another 
perfect application of Blakeslee 
Degreasers. 


BLACOSOLV 


DEGREASERS AND SOLVENT 


NIAGARA 


Wr (METAL PARTS WASHERS 


0 
ORONTO, ONT 


siphon gas head, rotary shaft preparing 
tool, Fusebond and Metco-Weld H are 
the more important ones to be noted. 

Recently, Metco Sprabond, a self- 
bonding metallizing wire was intro- 
duced. When this metal is sprayed, it 
bonds itself firmly to even highly pol- 
ished surfaces, itis claimed. The 
bothersome mechanical surface prepa- 
rations, formerly associated with the 
process, are largely eliminated. 

In fifteen years, Metco has grown 
from a one man organization to a na- 
tional concern, owning and operating 
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its own plant and employing about 125 
people, with sales and service offices in 
twenty-five principal cities. 


Hughes Appointed General Supt. 
of Roberts Rouge Co. 


Theodore F. Onkey, president of the 
Roberts Rouge Company of Stratford, 
Conn., announces the appointment of 
Raymond Hughes as general superin- 
tendent of the Roberts Rouge Com- 
pany. Mr. Hughes, 
enviable record in the finishing field 


who enjoys an 
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WASHERS 


EQUIPMENT 


FOR CLEANING - RINSING - DEGREASING 


* PICKLING AND DRYING OF METAL PARTS 


A complete line of OPTIMUS Equipment is 
available in standard and special sizes to 
meet every metal parts cleaning problem and 
allied processing applications. 


OPTIMUS VAPOR DEGREASERS are available 
in all various types and stages, straight vapor, 
vapor-spray, liquid-vapor and combinations of 
these. All sizes from simple batch type de- 
greasers to custom built monorail or cross 
rod conveyor models. 


OPTIMUS METAL PARTS WASHERS — single or 
multiple stage — screw or conveyor, mesh belt 
or monorail types. Can be applied to a wide 


range of operations as well as the handling 
of rust preventatives and other coatings. 


OPTIMUS DRYERS embody a specially de- 
signed system of directional air jets which 
assure spotless drying after plating or polish- 
ing and before subsequent painting, plating 
or lacquering. 


Submit your metab parts cleaning problem to 
our engineering staff. SEND FOR complete 
catalog of OPTIMUS Equipment. 


Distributors of 
“Midsolv” 
A Perchlorethylene Degreaser Solvent 
“Triclene 
A Trichlorethylene Degreaser Solvent 


On display 
NATL. METALS SHOW — Phila. 
Oct. 25-29 — Booth 612 


OPTIMUS EQUIPMENT COMPANY 
11 Water Street Matawan, N. J. 
Offices in principal cities 


for developing and producing buffing 
compounds and rouges, was formerly 
with the Lea Mfg. Co., with whom he 
had been associated for 13 years. 

Mr. Onkey states that the appoint- 
ment of Mr. Hughes is in line with his 
recent announcement of the Roberts 
expansion program. This program 
includes the recent acquisition of the 
Mac Alear Mfg. Co. of Canada and the 
development and production of a new 
line of fine finishing products. 


S. S. Deputy Appointed 
Sales Manager 

Sherrill S. Deputy, Assistant Sales 
Manager of American Wheelabrator 
& Equipment Corp., Mishawaka, In- 
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diana, since 1946, has recently been 
appointed Sales Manager of the com- 
pany. 

Prior to his association with Ameri- 
can Wheelabrator & Equipment Corp., 
Mr. Deputy spent eighteen years with 
International Business Machines, Inc. 
in various sales and administrative 
positions. 


Stevens Adds R. C. Bender 
to Sales Force 


Frederic B. Stevens, Inc. of Detroit, 
Mich. announce another addition to 
their expanding sales organization in 
the person of Mr. Roman C. Bender. 

Mr. Bender has been connected with 
the plating, polishing and finishing in- 


Roman C. Bender 


dustries for almost a quarter century, 
He was formerly Plating Superinten- 
dent at both Clum Mfg. Co. of Milwau- 
kee and Adams and Westlake Co. of 
Chicago. 

Later on he acted as sales represen- 
tative for The Egyptian Lacquer Co. 
Prior to joining the Stevens Organiza- 
tion he owned and operated the Chi- 
cago City Plating Co. He now repre- 
sents Stevens in Indiana and Kentucky. 

Mr. Bender is a member of both the 
Electrochemical Society and the Ameri- 
can Electroplaters’ Society, the latte: 
in which he has been very active since 


1932. 


Frank Savage Leaves 
Standard Rack Co. 


We have received a letter from Wr. 
Frank K. Savage, a past Supreme 
President of the American Electro- 
plater’s Society, to the effect that he is 
no longer connected with the Standard 


Plating Rack Co., of Chicago, Ill. 


Dr. Meyer to Lecture 
to Metallurgists 

Dr. Walter R. Meyer, President of 
Enthone, Inc., of New Haven, Conn., 
a former Editor of Metal Finishing 
and one of the outstanding authori- 
ties in the country on metal finishing, 
will deliver a series of three lectures 
as part of the regular Educational 
course held by the New Haven Chapter 
of the American Society for Metals to 
be held starting November Ist. Dr. 
Meyer’s lectures will cover the ¢n- 
gineering aspects, preparation of sur- 
faces for finishing, and chemical and 
oxide treatments for metals. {Three 
subsequent lectures on other phases of 
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Dr. Walter R. Meyer 


metal finishing will be delivered by 
other experts, including Mr. Henry 
Strow, of MacDermid, Inc., Mr. Ar- 
thur Logozzo, Supreme First Vice- 
President of the American Electro- 
slater’s Society and President of Nut- 
meg Chrome Corp., and Dr. Hall, of 
the Egyptain Lacquer Co. This series 
of six lectures will comprise the en- 
tire Educational course of the New 
Haven Chapter of the ASM. The 
meetings will be held in New Haven, 
Waterbury, and Bridgeport. Complete 
details may be obtained by writing to 
ir. H. C. Irving, secretary of the New 
Haven Chapter of the ASM, at The 
Bridgeport Brass Co., Bridgeport 2, 
Lonn, 


Michigan Abrasive Moves 
lo New Quarters 


The Michigan Abrasive Company, 
formerly of 1111 Bellevue Ave., De- 
troit, Michigan, announces the open- 
ing of its second plant, and the re- 
moval of its general offices to 2360 
¥. Jefferson Avenue, Detroit 16, 
Michigan, where additional manufac- 
turing facilities will provide better 
conditions for the manufacture of 
their line of coated abrasives. 


Forrest E. Allen Joins 
International Nickel 


Forrest E. Allen, formerly a member 
of the faculty of Iowa State College in 
the Department of Mechanical Engi- 
neering, and Associate Professor in 
charge of the instruction on metal- 
‘urgy, has joined the Development and 
Research Division of The International 
Vickel Company, Inc., it was an- 


nounced by T. H. Wickenden, Vice 


METAL FINISHING, October, 1948 


99.75% PURE 


With two complete, independent plants at 
Jersey City and Baltimore, and over a hundred 
years of technical background, Mutual is the 
world’s foremost manufacturer of Chromic Acid. 


Bichromate of Soda 
Bichromate of Potash 


OF AMERICA 
WEW YORK 


President in charge of that Division. which he was Chairman-elect of the 


Des Moines Chapter for the 1948-49 


term. 


He will make his headquarters at 
New York and will work on the Com- 
pany’s Educational Program with uni- 
versities and colleges in the United 
States. 

Mr. Allen has had considerable prac- 
tical and consulting experience dur- 
ing his association with Iowa State 
College in the past nine years. He re- 
ceived a B. S. degree in Mechanical 
Engineering from Michigan State Col- 
lege in 1936 and an M. S. degree in 
Mechanical Engineering from the Uni- 
versity of Michigan in 1939. 

He is a member of the American 
Foundrymen’s Society, the American 
Society of Engineering Education and 
the American Society for Metals to 


Minnesota Mining Announces 
Four Executive Promotions 


The advancement of four executives 
of the Minnesota Mining & Manufac- 
turing Co., St. Paul, Minn., has been 
announced by Joseph C. Duke, vice 
president in charge of the coated abra- 
sives division. 

Allan H. Butz, former sales man- 
ager for related products 
division), has been appointed general 
sales manager for related products, 
and will also act as an advisor in the 
management group of coated abrasives 
and related products. He has been in 


(abrasives 
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e HOMOGENEOUSLY 
ATTACHED HOOK 


Perfect metallic contact. 


e EXCELLENT CONDUCTIVITY 


Heavy center rib section. 


@ RESISTS WARPING AND CURLING 


Angular cross-section for strength. 


e MAXIMUM THROWING POWER 


Multi-edge faces. 


e DENSE UNIFORM STRUCTURE 


Uniform corrosion. 


e CHOICE OF (1) THICKNEss 2”, 1”, 
(2) ANY STANDARD ALLOY 
(3) HOOK SIZE AND STYLE 


Tuuestigate 


office, sales, and sales managerial work 
with 3M since 1925. 

Management of manufacturing of 
coated abrasive products will be the 
responsibility of C. C. March, a chemi- 
cal engineer who has been with the 
company since 1933. He was formerly 
products manager in the manufactur- 
ing section of the coated abrasives 
division. 

Alfred L. Gilstad, who first joined 
3M in 1918, has been promoted to 
manager of planning and service for 
the abrasives division. He previously 
was merchandising manager for 
“Safety-Walk,” a non-slip floor sur- 
facing product. 

The former sales office manager for 
the abrasives division, Gilmore A. 
Salmon, has been promoted to the post 


1 


HEIL Complete Manufacturing Service.. 
Tank Heating Units for ALL Metal Finishing Processes. 


PROCESS EQUIPMENT CORP. 


ELMWOOD AVE. 


THESE BUILT-IN FEATURES 

GIVE YOU LONGER LIFE 
AND MORE EFFICIENT 

OPERATION 


Optional ...A Plastic Coating on the 
hook in addition to the standard lead 
coating. This plastic is resistant to 
chromic acid spray and drag-out. 
The cost of this extra feature is small, 
and the coating increases anode life, 
therefore further lowering produc- 
tion costs. 


Send your anode specifications to Heil for complete information. 


.Tanks, Linings, 


“CLEVELAND “OHIO | 


of merchandising manager for all 
coated abrasives. He has been with 
the company since 1930, and spent 
about eight years in the advertising 
department. 


Saylor Appointed Advertising 
Manager for Diversey 


Lynn A. Saylor has been appointed 
Advertising Manager of The Diversey 
Corporation, 53 W. Jackson Blvd., 
Chicago, Ill., it was announced by 
W. E. Noyes, General Sales Manager. 

Mr. Saylor has a wide advertising 
background, having held similar posi- 
tions with such major organizations as 
Mystik Adhesive Products, Ingersoll 
Steel Division of Borg-Warner, Hot, 
point, Inc., Division of General Elec- 
tric, and Certain-Teed Products. He 
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Lynn A. Saylor 


will handle all of the advertising for 
Diversey, nationally known for their 
specialized line of chemical sanitation 
products and insecticides sold to the 
food industries and industrial field, 
He will also handle the advertising for 
the company’s consumer line of Enoz 
moth control products. 


Goodrich Adds Rubber 
Lining Facilities 

Rubber lining of storage tanks, tank 
cars, pipe lines and other equipment is 
to be added to production activities at 
the Tuscaloosa, Alabama plant of The 
B. F. Goodrich Company, Akron, Ohio. 
Construction of the building to house 
the new operation will begin at once. 
It will be erected near the company’s 
tire and tube plant and will contain 
about 7,200 square feet of floor space. 

The chemical industry and_ indus. 
tries making wide use of chemicals in 
their operation are the principal users 
of the rubber lining service. Use of 
the lining prevents destructive chemical 
reactions which cause contamination 
of acids which are being stored o1 
transported in metal vessels. 

Installation of this new operation al 
B. F. Goodrich’s Tuscaloosa plant co- 
incides with the expansion of the 
chemical industry in the South. 

Most of the rubber lining work will 
be done at the Tuscaloosa plant. How: 


ever, some of the larger jobs require 


B. F. Goodrich personnel to do the 


lining “on location.” 


B. F. Goodrich is a pioneer in the § 


rubber lining business. 


Therm Re-Tinning Co. Stars 
Operations in Dallas 


The opening of a shop for re-!nning 
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of food processing equipment by the 
hotdip method has been announced 
py the "herm Re-Tinning Co., at 3416 
fast Illinois Ave., Dallas, Texas. The 
yew firm is owned by Mr. G. E. Coffey, 
yho was formerly connected with the 
Grasselli Chemical Div. of DuPont, 
Houston Works. 

The largest volume items that are 
currently being processed are dairy 
milk cans, for which large facilities 
are available. Other items treated in- 
dude ice cream cans, machine mixing 
bowls, refrigerator interiors, and vari- 
ous food molds. 

The plant started operations on Au- 
gust 15th, and has complete facilities 
for cleaning, pickling, fluxing, dipping, 
oil tempering, washing, and drying. 


Mathieson Appoints Morgan 
Vice President of Development 


Dr. D. P. Morgan, who recently 
joined Mathieson Chemical Corpora- 
tion as Administrator of Research and 
Development, has been appointed Vice 
President in charge of the Develop- 
ment Department, it has been an- 
nounced by Thomas S. Nichols, Ma- 
thieson president and Board chairman. 

Before coming to Mathieson, Dr. 
Morgan was in charge ot chemical 
market research and development at 
W. R. Grace and Company. During 
the last several years of World War II, 
he served as Director of the Chemicals 
Bureau of the War Production Board. 
Prior to that he was associated with 
Scudder, Stevens and Clark as a chemi- 
cal consultant. Dr. Morgan is a gradu- 
ate of Harvard University and received 
his Ph.D. in chemistry from Columbia 
University. 

Dr. Morgan is a fellow of the Ameri- 


Dr. D. P. Morgan 


with DU-LITE 


If you are looking for an attractive, protective and dependable black finish for 


steel parts and assemblies . 


If the finish must be uniformly black and if the metal parts must undergo no 


dimensional change... 


If you require a simple, foolproof process which turns out volumes of reject- 


proof work... 


If the finish you get must be inexpensive .. . 


... Then Do It Right With DU-LITE 


The Du-Lite Process is a low temperature, non-technical process which pro- 
duces a deep, uniform, black finish in steel, a finish that is wear and rust 
resistant. The Du-Lite Process has been refined, in actual production, to a 
near perfect standard. Du-Lite Service Engineers are available in all indus- 


trial sections of the country. 


Phone or write Du-Lite at 110 River Road, Middletown 
for prompt service. 


MIDDLETOWN, 


DU-LITE CHEMICAL CORP. 


CONNECTICUT 


can Institute of Chemists and a mem- 
ber of many organizations, including 
the American Chemical Society, the 
American Ins‘itute of Chemical En- 
gineers and Sigma Xi, honorary scien- 
tific society. 


Diamond Atkali Makes 
New Appointments 

Two key appointments within the 
sales organization of Diamond Alkali 
Company, Cleveland, Ohio, were an- 
nounced here today by Fred W. Fraley, 
sales vice president. 

J. C. McKenna, for the past six 
months product manager of chromium 
chemical sales for Diamond, has been 
named product manager of alkali sales. 
He succeeds /. D. Mattern, who retired 
in mid-August after 25 years’ service 
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with the company to make his home 
in San Diego, Cal. 

McKenna’s successor is Charles E. 
Grant, assistant to the president of the 
Martin Dennis Company of Newark, 
N. J. since this manufacturer of chro- 
mium chemicals was acquired by Dia- 
mond earlier this year. 

Both McKenna and Grant assume 
their new duties at the company’s ge:i- 
eral headquarters in Cleveland imm>- 
diately. 

In his new post, McKenna 
shoulder with Director of Sales W. //. 
McConnell the increasing responsib |- 
ity of marketing Diamond’s grea’ly 
expanded output of alkali chemicals, 
Fraley said. One of the largest alka!i 
producers in the nation, Diamond A\l- 
kali since 1938 has stepped up soda 
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Titeflex 
SLA Series FILTERS 


Model SLA 1000 


with 
SAR AN — Lined Pipe and 
Fittings 
RUBBER — Lined Filter and 
Precoat Tank 


The TITEFLEX Series SLA filters 
combine the design features of our 
regular line of filters with the special 
properties of Saran-lined pipe and fit- 
tings and rubber-lined filter and pre- 
coat tank. 

The Saran and rubber-lined parts 
have excellent corrosion resistance to 
a wide variety of organic and inor- 
ganic chemicals. In addition, they 
have superior heat insulating proper- 
ties and exhibit very good erosion and 
abrasion resistance. 

The TITEFLEX Series SLA filters 
can be used between 0 and 180°F. It 
can be cleaned in a few minutes by 
backwashing and is almost completely 
automatic. Write for details today. 


Titeflex A\|-Metal Flexible Tubing 
Available in 5 Metals 


TITEFLEX tubing is made from brass, 
bronze, monel, inconel, and stainless 
steel— permitting you to select the 
best material for your particular re- 
quirements. Write for Catalog No. 113 
containing complete information. 


You pe cordially invited to visit 
Titeflex Booth No. 146 


at the October Chemical Show 


Titeflex, Inc. 


546 Frelinghuysen Ave., Nework 5, N. J. 


Exclusive Menufecturers of Titeflex high 
quelity products fer. mere then 30 yeeors 


ash production by approximately 45 
per cent, he pointed out. 

Recent completion of a $14,500,000 
electrolytic caustic soda-chlorine plant 
at Houston, Tex., added to the exten- 
sive expansion and modernization of 
production facilities at Painesville, O., 
Edgewood, Md., and Pine Bluff, Ark., 
have multiplied the company’s total 
output of caustic soda to a figure more 
than three times the volume of that 
product made in 1938 at the Diamond 
plant in Painesville. 

McKenna, who is 48 and hails from 
New York, is a member of the Ameri- 
can Ceramic Society. Having been as- 
sociated with the company for 26 
years, he enjoys a wide acquaintance 
among users of soda ash, caustic soda, 
bicarbonate of soda and related chemi- 
cal products. His early sales experi- 
ence acquired in New York City was 
later supplemented by sales work in 
New England and in the Middle West. 
McKenna attended Fordham Univer- 
sity and City College of New York. 


Fraley said that the selection of 
Grant to succeed McKenna as manager 
of chromium chemical sales brings to 
this position a man of diversified busi- 
ness background, which makes him 
particularly suited to handle the spe- 
cialized responsibilities encompassed 
by the assignment. To it he will apply 
the cumulative benefits of previous 
sales experience gained in other indus- 
tries, supplemented both by plant op- 
eration and project engineering ex- 
perience acquired at Diamond’s Paines- 
ville plant and, more recently, admin- 
istrative experience secured jin the 
manufacture and sales of bichromates 
and chromium chemicals. 


Grant joined the company at 
Painesville in 1945 as a project engi- 
neer, and in March of this year was 
promoted to the Martin Dennis organ- 
ization. His previous experience in- 
cludes service over a 10-year period in 
various engineering capacities with the 
Quaker State Oil Refining Corporation 
of Oil City, Pa., at its Emlenton (Pa.) 
refinery; Manufacturers’ Light & Heat 
Co., Pittsburgh, Pa.; Bastian-Blessing 
Co., Chicago, Ill., and the Weather- 
head Company, Cleveland. 

A native of Emlenton, Pa., Grant is 
36. He studied engineering at Penn- 
sylvania State College. A World War 
II veteran, his military record is dis- 
tinguished by 314 years’ service with 
the Corps of Engineers, U. S. Army, in 
the Middle Eastern and other theaters, 
where his outstanding performance won 


for him 17 service decoratioy 


nelud- 
ing the Legion of Merit, Sil); Sta, 
Purple Heart, and the Croix suerre, 
Minnesota Mining Promot-. 
A. E. Kimball 
Arthur E. Kimball, Chicaso zone 


sales manager for related products of 
the Minnesota Mining & Manujactyy. 
ing Co., St. Paul, Minn., has been pro- 
moted to manager of development and 


Arthur E. Kimball 


sales for heavy grinding products in 
the company’s coated abrasives divi- 
sion, according to an announcement 
from the home offices. 

Kimball, who first joined the 3M 
company in 1923, held his last post for 
23 years prior to the promotion. 

Because of his long experience in 
the industrial abrasives field he was 
chosen to head this important man- 
agement function. Mr. Kimball will 
supervise the development and sale o/ 
heavy grinding abrasive products and 
related equipment, maintaining close 
contact with the industries served. 

He will headquarter in Chicago be- 
cause of its central location and strong 
industrial position. 


Quaker Chemical Products 
Corp. Announces New 
Addition to Their Plant 

Quaker Chemical Products (orp. 0 
Conshohocken, Pa., in order \0 take 
care of expanding business, 
cently let contracts for erection of ad- 
ditional plant space. 

This addition will occup) ground 
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recently acquired by the Corporation 
and will cover approximately 20,000 
q. ft. The building is expected to be 
completed at the sind of the year. 


Mathieson Appoints 
New Director of Research 


Dr. Carl F. Prutton, formerly head 
of the department of chemistry and 
chemical engineering at Case School 
of Applied Science, has joined Ma- 
thieson Chemical Corp. as Director of 
Research, it has been announced by 
Thomas S. Nichols, president and 
chairman of the board. 

Dr. Prutton was a faculty member 
at Case from the time of his gradua- 
tion from that school in 1920 until 
1948. He was a consultant to the 
Lubrizol Corporation from 1928 un- 
til he joined Mathieson and a con- 
sultant to The Dow Chemical Com- 
pany from 1928 until 1941. From 
1942 to 1944 he served as Chief of 
the Process Development Branch of 
the Office of Rubber Director and was 
also consultant to the War Production 
Board. 

Graduating In 1920 as a Bachelor 
of Science, Dr. Prutton obtained his 
master’s degree from Case in 1923 and 
his Ph.D. in chemistry from Western 
Reserve University in 1928. He is the 
author of many scientific papers in 
the fields of physical chemistry, lubri- 
cants, corrosion, chemical engineering 


Dr. C. F. Prutton 


and education, and since 1944 has 
been a member of the Editorial Ad- 
visory Board of Industrial and En- 
gineering Chemistry. He holds over 
‘hundred patents on petroleum prod- 
ucts, chemical processes and plastics. 


This distinguishing 
mark is placed on 
very PERMAG con 
tainer and identifies 

prodact with 
hest quality, 


This month PERMAG rounds 
out a Quarter Century of 
service to the Electroplating 
and Metal Finishing Industry. 
The producers of PERMAG 
Cleaning Compounds highly 
value the fine business rela- 
tionship enjoyed with its wide 
circle of customers over the 
past 25 years. 


MAGNUSON 


PRODUCTS CORPORATION 


50 Court Street 
BROOKLYN 2, N. Y. 


In Canada: Canadian PERMAG Products, Ltd. 
Montreal : Toronto 


“HARRISON, 


Buffing and Polishing 
COMPOUNDS- 


STAND OUT 


To make your products stand out competitively, specify HARRISON cake or liquid com- 
pounds. Their fast cutting and quick cleaning action insure economy of operation. 


SPECIAL: Harrison has developed a new dip compound that creates a head on the buff. 
You get a deeper cut . . . use less compound . . . save! 


At your request, 
special problems. 


Cement * Buffs * Buffing and Polishing Compounds 
HARRISON & CO., INC. e HAVERHILL, MASS, 


our experienced technical representatives will call to advise you on 
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FOR BIGGER PROFITS 


oWANOTTE 


with a 


@ Production costs are down— 
production volume is up— and 
profits are bigger—when your 
buffing and polishing are han- 
dled by aVanott Semi-Automatic 
Buffing Machine, Type V-1. 

Pots, pans, trays, cylinders — 
an article of almost any shape 
and size can be buffed and pol- 
ished on theVanott V-1 machine 
with a finish of uniformly high 
quality. One man can easily op- 
erate two V-1 machines at once 
—one at either end of buffing 
lathe or jack—thereby speeding 
up production. 

Heavy and sturdy, the V-1 has 
all vital mechanism enclosed to 
protect it from abrasive wear. 
Swiveling of the head is per- 
formed automatically by foot 
pedal—a special ease-of-opera- 
tion feature. 

We'll be glad to make a pro- 
duction-cost estimate based on 
samples of your work in rough 
and finished condition. No ob- 
ligation, of course. 

Write for further information 
orsend samples for our estimate. 


Typical of the wide 
variety of shapes handled on the 
Vanott V-1 machine. 


MACHINE CORP. 


.220 Colgate Avenue 
Buffalo 20, New York 


Best Results.. Lowest Cost 


ON ALL TYPES OF 


TANK LININGS 


Years of experience qualify us to handle your 
specific problem ... involving the handling of acids, 
alkalis, aromatic solvents, unsaturated vegetable 
oils, gases, vapors, etc. Engineered recommenda- 
tions of Laybond Rubber, Hard Rubber, Neoprene, 
Koroseal, Phenolics or Ceramics. Our specialized 
applications include racks and hangers, anodes, 
pickling tanks, drums, pails, dippers, pipe and fit- 
tings, air agitation systems, tank grids and screens, 
coils and ventilation equipment. 


os LICENSED APPLICATOR OF GOODRICH KOROSEAL 


CME-FISHER DIVISION 


SUBSIDIARY OF 


LOUISVILLE 2 Manufacturers Since 1901 KENTUCKY 


* PORTABLE RIGS FOR FIELD WORK 


BROADWAY RUBBER CORPORATION 


| Detrex Enters Automotve 


and Aviation Service Field 


A complete line of cleanins 
ment and chemicals for both 
tion and maintenance cleaning a) 
being offered to the automoti 
aviation service field by Detrex ( 
ration, Detroit 32, Michigan. 
bution to the service field 
through a selected group of 
representatives in strategic 
locations. 
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In making this announcement. \/, 
W. F. Newbery, Sales Manager, iis 
that the company has over twenty-eight 
years of experience in the application 
of scientific cleaning methods to indus. 
trial production processes. Products 
to be marketed immediately to the 
service field include: Solvent-vapor 
degreasers, parts washers, cleaning 
tanks, non-flammable degreasing sol- 
vents, alkali cleaning compounds, de. 
tergents, emulsion cleaners, paint strip- 
pers, spray booth materials, masking 
compounds, and shampoo-type clean. 
ers. 


Osborn Installs Demonstration 
Room at Cleveland Plant 


A Sales Demonstration Room, which 
offers a variety of operating equipment 
for demonstrating many phases of 
metal cleaning, polishing and debur- 
ring at variable speeds, is now in op- 
eration at the Cleveland headquarters 
plant of the Osborn Manufacturing 
Company, manufacturers of power- 
driven brushes and foundry equip- 
ment. 

The new room is expected to serve 
a dual purpose, according to /. 6. 
Gammel, manager of sales promotion 
and advertising—to help solve cus- 
tomers’ various metal finishing prob- 
lems by means of power-driven 
brushes; and to help educate distri- 
butors and their salesmen on the ap- 
plication possibilities of Osborn 
brushes. 

Numerous pieces of equipment are 
available in the room making possible 
demonstrations simulating actual pro- 
duction practices in the customers 
plant. One of the most versatile ma- 
chines is a variable speed buffer and 
polisher on which the majority o 
brushing applications can be demon 
strated. 

Mr. Gammel advises that this new 
convenience to customers is in add: 
tion to the company’s widely known 
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technical and research department 
"hich offers Osborn brush buyers 
heir full facilities in all brushing 
problems. Osborn regional representa- 
ives will continue as before, the prac- 
‘ice of demonstrating the possibilities 
of power brushing in customers’ plants 
on available equipment. 


This variable speed buffer and polisher will 
be utilized to demonstrate a wide variety of 
power-driven brushing operations in the new 
Osborn sales demonstration room. J. H. Mc- 
Ginnis (right) of Osborn is shown demon- 
strating an Osborn Buffbrush Cord Section to 
T. G. Vaughan, Sales Manager of The W. M. 

Pattison Supply Co. 

One of the new room’s principal 
functions, however, will be to demon- 
strate to customers improvements in 
power brushing operations which are 
frequently possible at speeds different 
than those available at many plants. 

Studies by Osborn engineers in re- 
cent years indicate that many brush- 
ing operations can be vastly improved 
if proper operating speeds and other 
factors are considered. 

In addition to demonstration equip- 
ment, the new room is equipped with 
an elaborate display of Osborn main- 
tenance and paint brushes and various 
types of polishing, deburring and 
buffing wheels. 


Course In Electroplating 

The University of California, Ex- 
tension Division, 813 South Hill Street, 
Los Angeles, is offering two night- 
school courses in electroplating, which 
began September 14 and 17, respec- 
tively, and will continue in the form 
of one evening class of 244 hours 
duration per week in each course for 
18 weeks, 

The instructor for both classes is 
Mitchell Raskin, superintendent of the 
finishing department of Globe Light- 
ing Products, Los Angeles. 

The following studies are being 
offered 

SCIENCE AND PRACTICE OF 

ELECTRO-PLATING. 821ABC 


A comprehensive survey of the 


Michigan Buff 


Home of 
Michigan Buff 
PROVEN Wheels 


Each buff balanced before 
glueing into wheel 


Made from only the best 
new material 


Available in any and all 
sizes 


Made in any | densities 
wanted (soft—medium— 


hard) 


Every wheel guaranteed 
to run true and to be in 
perfect balance 


All Michigan Buff wheels 
are made under super- 
vision of men of 20 years 
experience 

Top quality new mate- 
rials and modern manu- 
facturing facilities make 
Michigan Buff Polishing 
Wheels the quality wheel 
of PROVEN, long-lasting 
performance. Your in- 
quiries are invited ! 


MICHIGAN BUFF CO., INC. 


ise: GAYLORD AVENUE, DETROIT MICH. 


ACID PROOF TANK LININGS 


RUBBER, KOROSEAL* AND VINYL LINED 


Your plating and pickling tanks expertly lined to guard 
against solution contamination, offering maximum corrosion 
resistance and long life. Extensive facilities insure prompt, 
efficient service. 

*T.M. The B. F. Goodrich Co. Reg. U. S. Pat. Off. 


DE WITT MFG. COMPANY 


96-98 DE WITT ST. Phone Passaic 3-5645 GARFIELD, N. J. 
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Here’s why Compress Wheels hold 

down your polishing costs! 

e More area polished per pass 

@ More production because wheel heads 
last longer 

e No ridging . . . no streaking 

@ Permanently maintained contour 

@ Perfect balance . .. smoother operation 

e@ Absolute density control 


The Compress Polishing Wheel is only one of many Divine products — Buffs, Polish- 
ing Wheels, Contact Wheels, Lathes, Automatics, and hundreds of other items! It’s 
Divine for the complete line! 


For complete information write for Divine Compress Wheel peconrel 


DOMESTIC VIENNA LIME 
ROCKWELL BRAND 


FOR 


COMPOSITIONS 
STEEL POLISHING 


ROCKWELL LIME COMPANY 


QUARRIES OFFICES 
MANITOWOC 228 N. LA SALLE ST. 
WISCONSIN CHICAGO 1, ILLINOIS 
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science, techniques and practi 

volved in the various meth«.\- 
ployed in electro- -plating for those 
engaged in some aspect of the {eld 
who wish to broaden their |, 
edge and experience. The , 


in- 
em- 


will include the chemistry of «) ell 
plating; plating and cleaning equip. 
ment; cleaning, pickling and strip- 
ping methods; racking of parts: 
types of plating—brass, bronze. 


cadmium, chromium, copper, nic kel, 
silver, tin, zinc; plating problems 
and their filtering; health 
and safety practices. 

This course will meet every Tues- 
day from 7—9:30 p.m. for 18 weeks 
beginning September 14 at 1()27 
Wilshire Blvd. Fee: $22.50, 


SCIENCE AND PRACTICE OF 
ELECTRO-PLATING. 821DEF 

This course is a continuation of 
821ABC, 

This class will meet every Friday 
from 7—9:30 p.m. for 18 weeks be- 
ginning September 17 in room 715 
Hillstreet Building, 813 South Hill 
Street. Fee: $22.50. 


Dr. Donald H. McLaughlin 
Elected Director of the 


International Nickel Company 


Robert C. Stanley, Chairman and 
President of The International Nickel 
Company of Canada, Limited, an- 
nounced the election of Dr. Donald 
Hamilton McLaughlin as a director of 
the Company. Dr. McLaughlin is 
President of Homestake Mining Com- 
pany. He fills the vacancy on the 
Board of The International Nickel 
Company of Canada, Limited, caused 
by the death of William N. Cromwell. 

Dr. McLaughlin is one of the coun- 
try’s best known geologists and au- 
thorities on mining prospecting and is 
the author of various articles on ore 
deposits in the United States and South 
America and on mine valuation. He 
received a B. S. degree from the Uni- 
versity of California in 1914, an A. M. 
from Harvard in 1915 and a Ph. D. 
degree from the same institution in 
1917. He was Professor of Mining 
Engineering at Harvard from 1929 to 
1935 and Professor of Mining Geology 
from 1935 to 1941. Dr. McLaug shlin 
was Professor of Mining Engineering 
at the University of California from 
1941 to 1943 and served as Dean of 
the College of Mining in 1941 and 
1942 and as Dean of the College of 
Engineering in 1942 and 1943. 
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Obituary 


It is with deepest regret that we 
report the death of Mr. Henry Levine, 
of New York City, who passed away 
on August 11th. The New York 
Branch of the American Electroplaters’ 


Henry Levine 


Society mourns the loss of an old and 
trusted friend and member. 

Mr. Levine had been an active mem- 
ber and participant in the New York 
Branch and its affairs for over 25 
years, and had served as Librarian, 
Vice-President, and Trustee. His serv- 
ices greatly influenced the success of 
the 1939 Jubilee Convention held in 
New York. Only recently he had been 
elected to Honorary Membership. 

Mr. Levine had organized a school 
for the teaching of analysis and con- 
trol to platers at the time these methods 


‘became recognized tools for plating 


solutions. He had also invented the 
Levine Bright Nickel Solution so wide- 
ly used in the East, and was recognized 
as one of the foremost metal finishing 
consultants in this area. 

Mr. Levine will long be remembered 
by his friends and associates for his 
helpful assistance and for -his many 
contributions to their troubled art. 


Associations and Societies | 


AMERICAN ELECTROPLATERS’ 
SOCIETY 


Selection of A.E.S. Convention 
Sites Announced for 1949, 
1950, and 1951 

The American Electroplaters’ So- 


ciety has announced the selection of 
the sites for its Annual Conventions 


You get all 3... 
WITH SPEEDIE STAINLESS STEEL COMPOSITIONS 
SPEED EFFICIENCY ECONOMY 


Plants, large and small, whose op- 
erations call for buffing and polish- 
ing of stainless steel have found 
the use of Speedie Stainless Steel 
Compounds the surest way to save 
money! 

Speedie Stainless Steel and 
Chrome Compositions are the an- 
swer to the need for rapid cutting 
and coloring of stainless steel and 
chrome of all types and descriptions, 
from cutlery to cabinets; from sinks 
io steering wheels! 


Speedie Stainless Steel Composi- 
tion 408 cuts down and colors in one 
operation. And yet it has never 
scratched—and never will, 

Whatever your product or special- 
ized polishing and buffing problem, 
one of Speedie’s complete line of 
Buffing and Polishing Compositions 

‘Tripoli, Nickel Finish, Satin Fin- 
ish, Emery Cake, Grease Stick, Plas- 
tic—will answer your need, Write 
without obligation—today! 


Polishing Room Supplies and Accessories 


‘THE BUCKEYE PRODUCTS CO. 


7033 Vine Street 


Cincinnati 16, Ohio 


Cable address: Buckprod 


EQUIPMENT 
& SUPPLIES 
For 
PLATING & 
POLISHING 


Complete Engineering Service for your Plating and Polishing Room 


Office and Warehouse 


352 MULBERRY STREET 


NEWARK 2, N. J. 
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It's no wonder, Duluth Buffs are rapidly becoming noted 
for ‘Doing Best All Around.”’ 


They are made of the finest, selected ma- 
terials. 


They are made by experienced, expert 
craftsmen. 


They are made in a modern, air condi- 
tioned, full daylight plant. 


They are made to specific requirement for 
every buffing need. 


Hi | Write today for free illustrated brochure which gives de- 
P v4 tails on the complete line of Duluth Buffs. 


5 y Complete Line of All Types 
of BUFFS and 
POLISHING WHEELS 


CHICAGO 16, ILL. 


CHROMIUM 
NICKEL 
COPPER 


Simple test sets for controlling 
these and other solutions avail- 
able. 


Write for Literature 


KOCOUR CO. 


4802 S. ST. LOUIS AVE. 
CHICAGO 32 


Specify Kocour Sets from your supplier. 


METAL 


for the next three years, follv. 
action of the Society delegate 
recent convention in Atlantic ( 

Milwaukee, Wisconsin, has |, 
lected for the 36th Annual Coy, 
to be held in 1949, The dates | 
Convention will be June 27. » ? 
and 30. The Schroeder Hotel \ (| 
the Convention Headquarters. 

The 1950 Convention will be eld 
in June in Boston, Massachuset': and 
will occur simultaneously with the 
Fourth International Electrodeposition 
Conference. The Convention Head. 
quarters will be established in the 
Hotel Statler. 

The 1951 Convention will move t, 
the West Coast. Los Angeles, Cali. 
fornia, has been selected as the site 
of the 38th Annual Convention. 


The American Electropla‘ers’ 
ciety was organized in 1913. It has 
held an Annual Convention every yea: 
since its inception, with the exception 
of 1945. In that year, at the request 
of the Office of Defense Transportation, 
the meeting was limited to a business 
session of the delegates only. 


Los Angeles Branch 


Actuated by proposals of its dele. 
gates to the recent Supreme Society 
Convention at Atlantic City that the 
time has come for Los Angeles Branch 
to assume a more active role in national 
A.E.S. affairs, the branch at its Sep- 
tember 8 meeting in Scully’s Cafe took 
initial steps in two matters that are 
aimed at increasing its participation 
in national society activities on a 
ratio commensurate with its status as 
fifth largest branch in the association. 

The four delegates to the Atlantic 
City conclave presented reports at the 
September meeting educational ses- 
sion which roused the membership to 
a resolution to enter the national arena 
of A.E.S. activities on a broadened 
scale hereafter. 


Delegates Richard Wooley of United 
Chromium, Inc., Jack Bealle of the 
A. J. Lynch Co., Howard Woodward 
of Sundmark Supply Co. and John 
Millhorn of Mefford Chemical Co.. 
reported that attendants at the Atlantic 
City meeting were in a generally re- 
ceptive mood to holding an early con- 
vention in Los Angeles. The proba 
bilities are, Wooley reported, that the 
1951 national convention will be as 
signed to Los Angeles. 

Pointing out that no Los Angeles 
Branch member has ever held 12 
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ional office, Mr. Wooley urged that 
griou: thought now be given to select- 
ing a ember whom the branch could 
recommend for national office. Wooley 
pointe’ out that Los Angeles Branch, 
with 234 members, now is the fifth 
largest. only 36 behind New York in 
4th place and 39 behind third-place 
Newark. Distance from the center of 
things. Mr. Wooley contended, alone 
should not warrant the branch to con- 
tinue its present virtually inactive 
status in national society affairs. 

With this in mind, Jack Bealle re- 
ported, he and his fellow delegates 
had suggested that one of the Society’s 
research projects be conducted in 
Southern California. Both Dr. Wicks 
and Dr. Weisberg, A.E.S. Research 
Program Directors were extremely re- 
ceptive to the idea, providing the local 
conditions made the suggestion feas- 
ible. 

Bealle then explained that efforts 
had already been made to ascertain 
the attitude of Southern California re- 
search laboratories to the idea. He 
declared that officials of three Los 
Angeles institutions—Occidental Col- 
lege, University of Southern California 
and the University of California at 
Los Angeles—had announced _ their 
willingness to undertake research pro- 
jects on assignment basis from the 
A.E.S. research committee. The Cali- 
lornia Institute of Technology, Pasa- 
dena, according to Bealle, would oper- 
ate on an open assignment basis, se- 
lecting its own subject, but would not 
agree to concentrate research in the 
prescribed narrow channels of a spe- 
cifie project assigned by the A.E.S. 

Bealle also explained further steps 
that would have to be taken before 
application for a Southern California 
research project could be filed: selec- 
tion of a consultants committee, and 
choosing of a professor to head the 
project and a chemist and/or re- 
searcher to conduct the work. 

Introduced at the meeting was 
Frank Rushton, retired Pacific Coast 
representative of Lasalco, Inc., who 
was elected to honorary life. member- 
ship at the Atlantic City convention. 

President Frank Bunker appointed 
the following committee members: 
Earl Coffin as editor-in-chief of the 
branch’s 1949 directory, and David 
Eldred as editor of technical data, both 
to serve under general chairman 
Howard Woodward. 

Stuart Krentel was appointed chair- 
man of a committee to obtain infor- 


LUSTREBRIGHT 


BRIGHT NICKEL 
PROCESS 


Produces Brilliant, Lustrous Nickel Deposits. 
Eliminates Color Buffing—Re-Cleaning—Re-Racking. 
An Ideal Base for Chromium. Excellent Throwing Power. 
No Special Solutions or Changes in Equipment Required. 
Easy to Control—Low in Cost—Successful—Practical. 


Uniform results obtained on all classes of work plating solution. Will not cause plate to peel, 
in still tanks or mechanical barrels. Excellent become brittle, or produce streaky deposits. 


for zinc die-castings. Your present cold or d 
lukewarm nickel solution will, with the addition IHlustration unbuffed 
of LUSTREBRIGHT, produce brilliant, lustrous, before and after addition o . 


adherent deposits. Guaranteed not to harm Write for complete information. 


ALBANY, NEW YorK 


Put the FINGER 


on your 
Buffing Costs 
USE 


CHURCHILL FINGER -BUFFS 


—AIR COOLED— 
Faster Cutting — Lower Costs 
Sole Mfrs. 


GEO. R. CHURCHILL CO., INC 
NO. QUINCY 71, MASS. 
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SPECIALIZED 
FINISHING 


FOUNDED 1903 AS METAL INDUSTRY PUBLISHING CO.. INC 


11 WEST FORTY-SECOND STREET. NEW YORK 18, NEW YORK 


PUBLICATIONS 


mation on-proposed members’ identi- 
fication badges, under a proposal sug- 
gested by Sergeant-at-arms Gil Bishop. 

The following new members were 
initiated: William A. Nairne of the 
A. J. Lynch Co.; Nick Crispi and 
Paul H. Smith of Hallenscheid-Mc- 
Donald Co.; Eugene Wallace Rynkofs 
of Liberty Plating Co.; Marion H. 
Cleveland of Pacific Airmotive Corp.; 
and LeRoy L. Churchtown of the 
Price- Pfister Co. 


National Assn. of Metal Finishers 


The 3rd Annual Meeting of the Na- 
tional Association of Metal Finishers 
was held in Atlantic City, New Jersey, 
on June 27th at the Hotel Ambassador. 
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The annual meeting of the Board of 
Directors, at which officers were elect- 
ed, was held on Sunday afternoon, June 
27th. The officers of the National As- 
sociation for the coming year, are as 
follows: 


President: Paul H. Henning, 
Detroit Plating Industries, 
Detroit, Michigan. 

lst Vice President: R. A. Campisi, 
Industrial Enameling Corp., 
Boston, Mass. 

2nd Vice President: H. E. Coombes, 
Crown City Plating Co., 
Pasadena, Calif. 

3rd Vice President: D. J. Griffin, 
Birmingham Plating Works, 
Birmingham, Ala. 
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Treasurer: W. O. Zinn, 
National Plating Compan 
Chicago, Illinois. 
Executive Secretary: Ray 
Shock of Detroit, Michig» 
C. R. Crawford, Chrome-R i: 
pany of Chicago, the retirins 
dent, remains on the Board 0! 
tors. 


Accomplishments of the \ajional 


Association during the past year were 
reviewed at the Annual Meetine held 
Sunday evening. Most important e- 
tivity was the reduction of exports of 
chromic acid so that more became 
available to the job platers. This is a 
and Raymond M. 
Shock has been in Washington a num. 


continuous job 


ber of times on this subject . . . The 
first national directory of job platers 
and finishers was published, which 
cross-indexes, geographically, every 
type of plating and finishing done }y 
.. A Metal Finishing 


Manual has also just been published, 


each member . 


containing technical and cost data. 
Plans for the coming year include 
more work on scarce items: member- 
ship drives including organization of 
other local associations; information 
on sub-contracts, which will save much 


time and effort in securing such work. 


AMERICAN SOCIETY FOR 
METALS 


Western Metal Congress 

The Sixth Western Metal Congress 
and Western Metal Exposition will be 
held in Los Angeles at the Shrine Au- 
ditorium April 11th through 15th, 
1949, 

This Western Metal Congress and 
Exposition will again be under the 
management of the American Society 
for Metals, sponsors of the annual \a- 
tional Metal Congress and Exposition 
in the East. 

A fine technical program is being 
developed by the A.S.M. in coopera 
tion with 20 other national technical 
societies that will, as in the past five 
Congresses, draw the production and 
technical personnel of western indus 
try. 
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ALUMINUM CLEANING 
(Concluded from page 80) 


THE REMOVAL OF FLUX 


Welding flux must be removed from aluminum to 
prevent corrosion of the metal by the fluorides in the 
flux, and to permit further processing. The presence 
of fluorides makes it impractical to use acids to re- 
move the flux, as hydrofluoric acid would be gener- 
ated, resulting in attack on the metal around welded 
areas. Fortunately, these fluxes are soluble in hot 
water. A 10-minute treatment in boiling water, fol- 
lowed if practical by an alkaline etch and acid bright 
dip, will clean the metal. 


Conclusions 

Some of these operations are simple and easily ac- 
complished, while others are complex and should not 
be undertaken without the supervision of an expert 
in the field. Know-how on aluminum processing is 
acquired only through experience. The alert finishing 
supervisor will obtain as much of this knowledge as 
possible by conducting small scale trials on each new 
process, and for each new alloy; and by maintaining 
close experimental and consulting contacts with the 


‘chemical manufacturer who has developed specialty 


products for aluminum. 
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STRIPS COPPER 


1.—Evenly. 
2.—No corrosive fumes. 


3.—No etch (guaranteed). 


4.—Complete information FREE. 


Wire or Phone Collect 


Sulphur Products Co. Inc. 


Greensburg 7, Pa. 


BUFFING 
GIVES A 
FINER FINISH 


Heavy Duty Ball Bearing 
Polishing Machine. V Belt 
Drive—available in all sizes 
for immediate delivery. Mo- 
tors can be either inside or 
outside of base. 


Wide selection of metal 
finishing equipment on 
hand. Write for FREE 
folder “P”. 
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News from California 


Hollywood Bronze Supply Co. has 
opened a new casting division at 1624 
East First St., Los Angeles, Charles 
Auerbach, president, reports. The new 
plant is housed in a leased building 
reconverted to the needs of the firm. 
It has been equipped with new molds 
and melting furnace facilities designed 
for production of the zine alloy cast- 
ings used for mountings for bronzed 
baby shoes, which are the firm’s spe- 
cialty. The new shop provides ap- 
proximately double the casting facili- 
The main office of the firm re- 
mains at 1770 N. Vermont Ave., Los 
Angeles. 


ties. 


A 25 x 70 foot metal finishing de- 
partment serves the plating needs of 
the Schaible Co. of Cincinnati, O., in 
its West Coast branch at 707 S. Ray- 
mond Ave., Pasadena, Calif. The 
Pasadena plant specializes in the pro- 
duction of swing faucets for the plumb- 
ing trade. The firm’s procedure on 
those items, according to Superinten- 
dent A. T, Atkinson, is to apply cop- 


per on the brass stamping, follow with 
nickel and top off with a chrome de- 
posit. Buffing is done with a semi- 
automatic unit in the preliminary 
stages and finished off by hand-buffing 
and polishing. 

Solution facilities consist of 17 
tanks for copper, nickel and chrome. 
large eight-spindle, straight-line 
automatic buffer with electric controls, 
automatic spray and indexing attach- 
ments is being disposed of, Atkinson 
reported. 


The 20th Century Metal Finishing 
Associates, Inc., has been incorporated 
at Los Angeles by Dwight Robinson, 
Roy W. Stutzman and Carl H. Biggs 
to engage in general metal fabricating, 
die casting, polishing, plating and 
finishing. 


Cannon Electric Development Co., 
3209 Humboldt St., Los Angeles, has 
completed construction and equipping 
of a new metal finishing division for 
plating, polishing and finishing Ford 
parts under a contract recently con- 
cluded with the Ford Motor Co. of 
Detroit. 


‘The shop was planned and j) 
by Robert Weber, a plant desi 
gineer sent out by the Ford Co 
Upon completion of the project 
was engaged by the Cannon 
serve as superintendent in cho 
Ford parts finishing and assem! 

The new division is housed jn 4 
2-story building, 127-279 in dimen. 
sion. Equipment includes a 13-station 
Crown cleaning installation, from 
which the Ford parts move to a ney 
bright nickel-copper tank, 4’ x 5’ x 20 
in size. Other new equipment in. 
cludes a 4’ x 6’ x 28’ automatic nickel 
setup, a new Crown buffing installa. 
tion, four semi-automatic buffers and 
a 6-station, 22 spindle rotary machine. 
Ford parts handled in the plant in. 
clude a wide range, such as hub caps, 
door hardware, etc. 


G. Stuart Krentel, west coast repre- 
sentative of MacDermid, Inc., of 
Waterbury, Conn., left Los Angeles by 
plane at the end of September for a 
two weeks business conference at the 
home office in Waterbury. He planned 
to stop off for a visit with his parents 
in Lansing, Mich., on the return trip. 


IMMEDIATE SHIPMENT! 


O|UMBIA 


ELECTROPLATING 
MOTOR GENERATOR SETS 


Complete with Controls and Starters 
1,000, 1,500, 3,000, or 5,000 Amperes 


6 VOLTS 


Offered Subject to Prior Sale 
Write or Wire for Quotation 


COLUMBIA ELECTRIC MFG. CO. 
Cleveland 14, Ohio 


4529 Hamilton Ave. e 


Niederst Back Stand Idler 
DESIGNED AND BUILT FOR 


FASTER—SMOOTHER POLISHING 
VERSATILITY 


Write for Specification Sheet and information 
for introducing belt polishing on your present 
lathe equipment. 


NIEDERST COMPANY 


3508 So. Michigan Avenue, Chicago 15, !''. 


plus 


Backed by eighteen 
years experience in 
the abrasive polishing 
field, the NIEDERST 
BACK STAND IDLER 
offers the utmost 


"Ste in both dependability 


and  productiveness. 


Features include: 
Bearing Speed Re- 

duced 33% 
Accurate Belt Tension 
Interchangeable Idler 
Dual Remote Control 

Operation 


METAL FINISHING, October, /°48 


In 
we 
Pi 
an 
pl 
co 
th 
n¢ 
« A 
C 
su 
Ce 
D 
cl 
is 
d 
3 
| 
| 
| 
| 
| 
| 4 
ve | 
| : 
= 
| 
126 


Richard Wooley, Pacific Coast dis- 
ict manager, of United Chromium, 
Inc, planed to the Pacific North- 
west in September for conferences in 
Portland, Seattle, Vancouver, Spokane 
and the Hanford, Wash., atomic bomb 
plant, in connection wilh engineering 
he ts held there by the company. 


Carroll McLaren, formerly active in 
the metal finishing divisions of Can- 
non Electric Development Co., Los 
Angeles, and Grayson Heat Controls 
(o., Lynwood, Calif., is now plating 
superintendent for the Auto Service 
Co. Honolulu, H. I. His wife and 
family joined him there recently and 
Carroll reports being well satisfied 
with his new job. 


Manufacturers’ Literature | 


New Motor-Generator Catalog 


Hanson-Van Winkle-Munning Co., 
Dept. MF, Matawan, N. J. 


A new catalog on low-voltage direct 
current motor-generator sets has been 
issued by the above company and is 
designated as Bulletin G-102. This 


catalog describes their line of motor- 
generator sets for all low voltage ap- 
plications such as electroplating, elec- 
trocleaning, anodizing, Manodizing, 
electropolishing, electrocoloring, elec- 
trotyping, electroforming, metals refin- 
ing and electrolytic production of 
chemicals. 

The bulletin lists and illustrates gen- 
erators ranging in size from 300 amps. 
to 40,000 amps. at 6 volts to 40 volts. 
It describes in detail certain special 
construction features such as brushes, 
brush holders and rigging commutator 
risers, bearings, control panels, etc. 
Included also are general specifications 
and efficiency curves for generators of 
various sizes. 

An interesting set of illustrations 
shows the development of low voltage 
generators from the “Wonder” built 
in 1886 to the high efficiency H-VW-M 


motor-generator set of today. 


Booklet on Hard Rubber 
Preducts and Uses 
American Hard Rubber Co., Dept. 
MF, 9 Mercer St., New York 13, N.Y. 
A new handbook on Hard Rubber, 
free to executives and engineers, ex- 
plains the chemical properties of hard 


rubber which make it useful for many 
types of applications where 
resistance to corrosion by 

and solutions 


extreme 

chemicals 
is important. Typical 
applications are shown, and detailed 
design data for efficient molding of 
hard rubber products is given, as well 
as information on machining, grind- 
ing, and finishing. 


Selenium Rectifiers 


Richardson-Allen Corp., Dept. MF, 
15 W. 20th St., New York 11, N. Y. 

The above firm has just issued a 
new bulletin describing their line of 
Selenium rectifiers for electroplating, 
electroforming, anodizing, and plating 
bath purification. Various types of 
equipment are available from 4000 
amperes to 15 amperes, and with vari- 
ous output voltages up to 28 v.d.c. A 
copy of this bulletin may be obtained 
by writing to the above address on 
your company letterhead. 


Selecting a Washing Machine 
Dept. MF, 


Cincinnati 9, Ohio. 


Alvey-Ferguson Co., 
Disney St., 
Emphasizing the fact that 
metal product cleaning problem is 
different, a new 28-page 2-color book 


every 


DIXRIP 


The brush pictured is 
made especially for 
jewelry and dental 
supply manufac- 
turers. 


Gucranteed to hold 
its shape and wear 
longer as it .is made 
of 100% stiff black 
bristle. 


212"-2 ROW CONVERGING 
BRISTLE WHEEL 


DIXON & RIPPEL, INC. 


Established 1856 


FINE WIRE SCRATCH BRUSHES 


ASK FOR DIXRIP BRUSHES AT YOUR SUPPLY HOUSE 
WRITE US FOR CATALOGUE AND PRICE LIST 


KINGSTON, N. Y. 


Holds Polishing 
Compound well. 


Treated hardwood 
hubs eliminate 
checking and 
splitting. 


STRIPS NICKEL FASTER, BETTER 


Stripode Addition Agent speeds up regular Sulphuric 
Acid baths ... cuts acid consumption... protects base 
metal... prevents pitting and roughening... often 
eliminates need for polishing and buffing. 


PARAMOUNT 


BRAND 


There's a Paramount Brand Felt Wheel fo 
meet your polishing requirements. Here 
are a few of the more important appli- 
cations: as a grease set-up wheel, as an 


oil wheel, as a dry wheel, as a greaseless 
wheel, as o buffing wheel, as a lapping 
| wheel, and as a contact wheel for belt 


polishing. 


..And Paramount Brand Felt Wheels 
are better because they hold desired 


edges and shape throughout wheel life, 
because they have several times the life 


of built up wheels, because they have 


Write for full information. 


THE 


CHEMICAL CORPORATION 


54 Waltham Ave., Springfield, Massachusetts 


uniform density which provides greater 
head life and because they provide a par- 
ticularly fine surface for bright plating. 
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just published by the above firm takes 
the reader through the process of what 
to look for when selecting a washing 
machine. 
Profusely illustrated to give top 
management, as well as production 
and plant engineers, the complete in- 
side story on the factors to be con- 
sidered in making a proper choice of 
equipment for thoroughly cleaning 
metal parts and products, this new 
book carries the reader through all 
construction features. The skeleton, 
pump screening facilities, heating sys- 
tems, skim box drain and overflow, 


inspection and clean out doors, dryers 
and various types of conveyors are de- 
tailed for quick comparison. The 
“Super Spray” washing action that 
effects big savings in time and ma- 
terials is clearly explained and illus- 
trated. 


A section of the book is devoted to 
conveyorized systems engineered by 
The Alvey-Ferguson Company to solve 
specific problems in leading industries. 
Flow charts show clearly how Alvey- 
Ferguson Cleaning and Conveying 
Equipment can be integrated into a 
line production system. 


Bulletin on Metal 
Cambridge Wire Cloth Co 
MF, Cambridge, Md. 
A new bulletin just issued | 
firm gives data and prices of t! 
of duplex metal slings for pick! 


ent, 


this 
r line 


and 


conveying pipe, tubing, and bars, 
These slings are available in 
up to 168 inches, and in Monel and 
stainless steel as well as carboy steel. 
Other metals are made up to special 
order. 

A copy of this price list and data 
folder may be obtained at the above 
address. 


TANKS-RACKS-DRUMS-BASKETS 


@ DuPont Hi-Speed Copper 

© Brite Nickel 

© Chrome 

®@ All other plating and pickling solutions. 


KOROSEAL’D PARALINE’D 


KOROSEAL TAPE 
ACID BRICK 
CARBON BRICK 


The BARBER-WEBB Co. 


8686 Rheem Ave. South Gate, Calif. 
Lucas 9126 


PLATERS SAWDUST 


KILN DRIED HARDWOOD 
BUY DIRECT FROM MANUFACTURER 


CARLOAD LOTS 


Write for Samples 


THE CONNOR LUMBER & LAND CO. 
LAONA, WISCONSIN 


Square Deal POLISHING LATHE 


with EXTRA HEAVY-DUTY BEARINGS 


Specifications : 


totally enclosed — rigidly built to 
eliminate vibration. 


H.P. 220-440 volts, 3 phase. 


V-belts, B series. 


@ Bearings—Mechanically sealed, dust 
and moisture proof, DOUBLE ROLL, 
self-aligning. 

@ Shaft—25g in. round, precision 
ground, high vanadium _ steel. 
Length 

@ Mandrel—1'4 x 6” complete with 
machined flanges, spacers, hard 
bronze nuts, and wrench. 

@ Controls—Equipped with magnetic 
overload switch, stop-start switch, 
and automatic reset. 

@ Brake—Equipped with shut - off 

Prices on switch, brake and spindle lock with 


one pull of brake handle conven- 
request iently placed in center of machine. 
DISTRIBUTORS @ Height—3814" to spindle center. 
@ Weight—825 Ibs. 
INVITED 


@ Distance between flanges—48 in. 


A STURDY MACHINE BUILT FOR LONG LIFE 
AND STABILITY 
Both in standard and variable speed 
also independent spindles 
MANUFACTURED BY 


SQUARE DEAL MACHINE CO., INC. 
8695 OTIS STREET, SOUTH GATE, CALIFORNIA 
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@ Base welded steel construction 


@ Motor—General Electric, 5 and 712 | 


@ Drive—Driven with 3 matched 


SELENIUM RECTIFIERS 


For Electro-Chemical and Industrial Applications 
DON’T LET THIS HAPPEN TO YOU 


Our products are uncon- 
ditionally guaranteed to 
give continuous satisfac- 
tory performance. 


OTHER STANDARD 
MODELS 
D.C D.C. 
Model Amps —*Voits 


TNC 1010 1000 6 


MODEL 5510 50 AMPS., 0-10 VOLTS 


RAPID ELECTRIC COMPANY 
2847 MIDDLETOWN ROAD 
BRONX 61, N. Y. 


METAL FINISHING, October, 1948 


Wl 


| 
By 
| 
| 
SSN | IS ES 
z . | Rely on Rapid Electric for Dependable Rectifiers 
ay TNC 5050 500 


New Booklet on Metal-Clean 
Solvents 
Metal-Clean Solvent Corp., Dept. 
MF, 1935 N. Paulina St., Chicago 22, 


Ill. 
A new illustrated booklet just pub- 
ished by the above firm gives details 


~ 


HIGHEST STRENGTH 


OXIDIZING AGENTS 


POSSIBLE TO PRODUCE 


Sold in LUMP and LIQUID FORMS by Leading 
Plater Supply Houses 
Manufactured For 68 Years Bv 


KREMBS & COMPANY. 
669 W.OHIO ST. 


ION 


ANODE BAGS 


Made of Nylon 


Are woven and prepared to give you 
these outstanding advantages: 


Temperatures up to 425° F. cause 
no dimensional changes in fabrics. 


Fabrics do not absorb brightener or 
other costly ingredients, 


They withstand acids to Ph. 2.5, and 
caustics have no effect on them. 


Our Nylon bags have about 3 times 
the life of other fabrics, and the orig- 
inal cost is no more. 


ANODE PRODUCTS CO. 
2559 N. Monitor Ave. 
Chicago 39, Ill. 


ou their line of solvent metal cleaners 
and the applications of these com- 
pounds to specific problems in indus- 
try. The company produces six differ- 
ent types of cleaning compounds, each 
specially formulated for specific meth- 
ods of soil removal. With these six 
compounds the entire range of metal 
cleaning problems may be covered, it 
is claimed. 
request. 


Copies are available on 


Protective Clothing 

A 12 page catalog section on the 
industrial protective clothing it mer- 
chandises has just been published by 
The B. F. Goodrich Company, Akron, 
Ohio. Copies are available upon re- 
quest. 

The publication pictures and des- 
cribes both the rubber and the Koro- 
seal (synthetic flexible material) gar- 
ments it handles. Included are the 
Koroseal industrial rain coat, acid 
proof apron, sleeve protectors, work 
suit, film industrial apron and heavy 
duty industrial apron. 

Rubberized products pictured and 
described include the economy work 
coat, general purpose work coat, double 
back industrial coat, universal work 
suit, Ameripol storm suit, dress rain- 
coat, junior police coat, Ameripol fish- 
ing smock, workers’ leggings, work-n- 
weather hat, cyclone hat, police and 
fire coats, Amperipol shop apron, lab- 
oratory apron, heavy duty industrial 
apron and dairy and canners’ apron, 
as well as rubber-canvas work gloves. 


Letter to the Editor 


The Editor, 

“Metal Finishing”, 
11 West 42nd Street, 
New York 18, 

Dear Sir, 

With reference to the article on 
“Throwing Power of Electro-plating 
Solutions” by Mankowich in the July 
issue Of “Metal Finishing”, it may be 
of interest to some of your readers that 
the Field formula for throwing power 
mentioned therein has been officially 
adopted by the British Standards In- 
stitution (B. S. Specification 205, 
part 5). 

Yours faithfully, 
for SILVERCROWN LIMITED 
Chemical Dept. 
G. Schmerling 
Chief Chemist 
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REMOVAL OF ZING 
(Concluded jrom page 88) 
this work that this 
method provided an excellent process 
zine. Bright-nickel 
solutions of the nickel-cobalt-formate 
type are best precipitated at a pH of 
6.5 because of the buffering powers of 


the course of 


for removal of 


GUARANTEED 


STEEL BALLS 


Best for Burnishing . . . Perfect 
for Polishing. No culls, no cracks. 


Mixtures as Required 


THE HARTFORD STEEL BALL CO. 


HARTFORD 6, 
CONN. 


SOMMERS BROS. 


MFG. 

MFRS. OF “BEACON” 
Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stainless 


Steel and Satin Finish Compounds—Buffs, 
Polishing and Felt Wheeis. 


WRITE FOR PRICES 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 


Fialite 


Reg. U. S. Pat. Office 


For NICKEL PLATING 


The one bath especially designed for plat- 
ing diecastings made of WHITE METAL 
ALLOYS including ZINC, LEAD, and 
ALUMINUM. ZIALITE also plates on 
COPPER, BRASS, and IRON. 


USE 
Zialite 
ADDITION AGENTS 
for 


HARD CHROMIUM BATHS 


Finer-grained deposits. 
Increased throwing power. 
Less sensitivity to sulfate content. 


ZIALITE CORPORATION 


92 Grove Street, Worcester 5, Mass 
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the formate, whereas the normal Watts 


_ type solution is usually treated at pH | 


BABY SHOE PLATING| °° 


MERITS YOUR INVESTIGATION 


THE PIONEER COMPANY FOR METAL | | ing after precipitation. (2) The neces- 
AND ONYX MOUNTINGS FOR THE _ sity of correcting a pH after treatment. 
BRONZE BABY SHOE INDUSTRY (3) The loss of nickel and cobalt. (4) 
The reliability of the methods de- 


scribed cannot be absolutely guaran- 
Hollywood BRONZE SUPPLY | 
1770 N. Vermont Ave., Hollywood 27, Calif. | | Liscomb’s method proved of no use 


in removing zinc contamination. Even 
at a higher pH than that recommended, 


the zinc removal was not efficient. 
Consequently, it is recommended that 
the basic nickel carbonate method be 


CORROSION PROOF CONSTRUCTION always used as the precipitating treat- 


Acid, Alkalis and Solvent Proof ment. 
Cements, Linings and Protective 
Coatings installed complete to afford Bright-nickel solutions are, however, 
1 aintenance-free operation un- 
severe operating con- very susceptible to. changes caused by 
ances WRITE _ raising pH, precipitation and correct- 
THE CEILCOTE COMPANY | img PH, and wherever possible it is 
612 SUPERIOR AVE. N. W. | recommended that a low current den- 
CLEVELAND 13, OHIO _ sity treatment be applied to these solu- 


tions. A circulatory system, whereby 
a portion of the main solution is 


It’s the finish that counts being continuously treated as described 
NU-GLO above, is strongly recommended for 
Brite tor bright-nickel solutions. 


Hand and Automatic Buffing 


their guidance and advice, and Messrs. 


GREASELESS COMPOUND Wilmot-Breeden, Ltd., for permission 
UNITED LABORATORIES CO. to publish this work. 
LINDEN, NEW JERSEY 
Mfrs. of 
Better Buffing Compounds References 


Specify your purpose and we will send you “11; 
samples. A few territories open for experienced 1. D.F. Phillips and L, T. Holton, Metal | 


salesmen and jobbers. | Industry, 1948, 72, 69. 
| 2. L, Weisberg. Metal Industry, N. Y., 
1937, 35, 451, 


a | 3. G. E. Gardam. J. Elec. Tech, Soc, 
(la | 1947, 22, 8. 
¢ itA~ 4. P. Berger. Ibid, 1946, 21, 195. 


row ge Bray | 5. New Jersey Zinc Company. “The Fin- 


ishing of Zine Alloy Die Castings,” 1945, 
TURKISH EMERY 6. Liscomb. Monthly Rev., 1933. 
This old time famous brand of emery is now 


in stock. Many have been waiting for it. |. 7 0. A. Stocker. Metal Finishing, 1941, 
Also available are POLISHING ABRASIVE 39, 479, 
—best for finest finishing and AM=.RICAN | 8. B.C, Case. Monthly Rev., 1945, 32, 788. 
9. M. B, Diggin. Ibid, 1946, 33, 513. 
HAMILTON 10. E. Hausser and L. M. Morse. Ibid. 
EMERY & CORUNDUM COMPANY 1947. 34, 1247. 
Shewler Mase. ll. J. Hasten. Die Casting, 1947, 5, 58. 


The author wishes to thank Dr. | 
Chit HES) Wernick and Mr. E. J. Blewett for 


| 


The chief disadvantages of precipi- 
tation are: (1) The difficulty of filter- 


| 
| 


H. W. KRAMER Co_ 


Chomois BUFFING Felt 


Sheepskin Lead 


Cotton WHEELS cic 
Carving MAC H | N ES 


er 


Po ing 
Beveling AND TOOLS Motors 
Tumbling Shot Wood Pegs 
(All Shapes) For Tumbling 


120-28 Jamaica Ave. Richmond Hill 18, 


GRANIUM 


A Precious metal complex salt 
for Silver & Gold Plating 
Used as an additive 
Harder Plate 
Tarnish Resistant 
Cyanide & Anodes 


Write for booklet. 


GRANIUM PRODUCTS 
4427 Ledge Avenue 
North Hollywood, Calif. 


Chemical Engineers since 1905 


BUFFS, CLEANERS 


BUFFING COMPOSITIONS 
NICKEL ANODES 
CHEMICALS AND GENERAL 
SUPPLIES 


JACOB HAY COMPANY 
4014 W. Parker Avenue 


Chicago, Ill. 
Albany 2742 


Sheet, Rod, Wire 


THE BRISTOL BRASS CORP., BRISTOL, CONN. » 15 PARK 
ROW,.N.Y. HOSPITAL TRUST BLDG., PROVIDENCE, 


SEND FOR A LIST OF BOOKS 
ON FINISHING 


Metal Finishing, 11 W. 42nd St., N. Y. 


Electro - plated 10 common Bass 
LACQUERED 
SHEETS AND 


METALS 
(Pre-Ploted) AMERICAN NICKELOND com 


Established 1998 PERU, WLINOIS 
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